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* K only motive for Tranſlating 
and Publiſhing the following 


curious and intereſting Effay, is to af. 
ford the earlieſt, fulleſt, and moſt aus 
thentic information, to the Britiſh ma» 
nufacturers, upon the newly. invented 
method for expeditious bleaching. The 
Tranſlator lately received from Lon- 
; don a copy of the Annales de Chymic, 


being defirous to ſce a. publication 
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with the apparent uſefulneſs of Mr 
Berthollet's Eſſay upon the employ- 
ment of oxygenated muriatic acid in 
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which, 5 the celebrity, of its edi, 
*, promiſed to give very intereſt- 
be 2 — of the improvements 
carrying on in chemiſtry, and the arts 
connected with that ſcience, which has- 
of late, been cultivated in France with 
an ardour and ſucceſs beyond example. 


_ Whilſt engaged. in peruſing the above 


work, which exceeded his expeQations- 
of chemical information, he was ſtruck 


bleaching, and ſome other analogous 
arts; and conceiving that the publica. 


_— ee dee eee 


Improye. | 
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TOE. Meſſrs de 1 Lavoifier, Monge, 
'Berthollet, de Fourcroy, le Baron de Dietrich; 
Haſſenfratz and Adet ; all celebrated chamicat 


philoſophers in France. 
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improvement of che arts canta 
tures of Britain, he determined to'tranſ. 
late t for that — Dee Oh +04 


NN 2 MF Tifeg +4 & " 11 25 N Erne. 


Thaſe Wars dnl een in 
inquiries of this kind, are often pre- 
vented, by education, and other cirs 
beſt and earlieſt fburces of information 
nes. Theſe are too often concealed; 
from ſelfiſh views, under the veil of 
_ nyiſtery;' and boaſted: of, by men ac- 
1 nn! 
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Such hat, in a conſiderable hives | 
| 8 the .caſe- with the proceſs for 
bleaching, which is fully explained in. 
— pages; Though, in rea» 


lity, 
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 lity, diſcovered by Mr Berthollet;'a ce. 
lebrated chemical philoſopher at Paris,” 
ſeveral perſons in France, and ſome in 
England, have endeavoured to avail” 
themſelves: of the diſeovery, by ſpread- 


the latter country, have even aſſumed * 
the merit of inventors, to ſecute profit 


to nen, under the aan. 1 


tet eee every circum» 
ſtance relative to the preparation, and 


liquid for bleaching, which he is well 


dsnabled to do from his own extenſivs 


experiments, and from the information 


4 n „ friends. Re 


has, 
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eee alſtants tions, ne- 
ceſſary for enſuring fucceſs, and for 


raiſed great objections to the new pro- 
ceſs. ., To' theſe he has added ſeveral 


and conveniency of ae AAR 


The 0 of M Mr ir Berthollet's Eilay 


which is here preſented to the Public, 
is as cloſe and literal as the different 


idioms. of the two languages would 


permit; it being the Tranſlator's ear- 
nn to render uſeful and intelli- 
| oils, 


avoiding ſuch hurtful effects upon the 
ſubſtances intended to be bleached, as 
have unfortunately, in feveral inſtan« 
ces, owing, to unſkilful management, 


uſeful hints, by which the proceſs, in 
the hands of ingenious artiſts, may be 
greatly improved in efficacy, cheapneſs, 


4 
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Te to his readers, 4 — _ 
pramiſes to be of infinite nen ; 
eee | 
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The 5. PN A which ; is EPL 
in this publication, with Mr Berthal« 
_. let's work, is by dividing it into ſec- 

tions, for more ready conſultation and 
reference. A ſupplementary ſection is 
Mxewiſe added, containing ſome far- 

weer obſervations upon the uſe of oxy- 
genated muriatic acid, extracted partly 
| from another Memoir of the fame au · 
thor, and partly from one by Mr Chap- 

ns an —_— client of Nee 


Ie a;protiible, that the chehieil h 
' dane employed in this Eſſay will be 
oOdjecded to, eſpecially by the nume- 
_ a rous and reſpeQable adherents of the 
. 33 8 | old 
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old chemical phitoſophy. But, with. 
out pretending to enter into the cofl- 
troverſy reſpecting the compirative me- 
rlts of the ancient and modern chemi- 
cal theories and nomenclatures, the 
Tranflator conceives, that he had no 
right to make Mr Berthollet ſpeak a 
language, which, upon the moſt ma- 
tare deliberation, he has choſen to a. 
bandon. Beſides, as that highly uſe- 
ful ſet of men, for whoſe convenience 
this tranflation i is chiefly defi igned, muſt 
be ſuppoled equally unacquainted with 
both nomenclatures, he hopes there 
can be no impropriety in endeavouring 
to give them a knowledge of Mr Ber- 
thollet's important diſcovery, in the 
philoſophical language of its ingeni- 
ous author. Scientific terms muſt have 
been employed in either caſe, accom- 
N 3 5 
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eauſe Mr Berthollet's Memoir, being 
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panied with explanatory. notes, to ren · 
der them intelligible to thoſe unac · 


quainted with the ſeience ) and, had 


terms been uſed, dependant upon a 
theory the Tranſlator does not approve, 
beſides the aukwardneſs of conſtraint, 
he muſt have been forcibly drawn ãnto 
diſagreeable and unavailing controver· 
wh ab, Sagrohronldr, blog ec ten 
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10 Wale So aha ee 
and to illuſtrate the chemical objects 
which occur in the courſe of this Eſſay, 
a conſiderable number of explanatory 


notes are added, which, it is hoped, 


will be found uſeful. Indeed, to the 
Tranſlator, they ſeemed neceſſary; be- 


contained in a publication chiefly, if 


not entirely, addreſſed to the philoſo · 
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phical world, is not couched in that fa» 
miliar language which is adapted for 
the manufaQurer. Many of theſe are 
men of good education, and of ſound 
and comprehenſive minds; but, in the 
nenen the following work, it will 
appear; that the author means it to be 
of ule, even to the lower orders of 
weavers and threadmakers; that they 
may be enabled to oy the * — 
an um honeſt ate 


TB Wet ite views and intentions 
of the Tranſlator, in the deſign and 
conduct of the work now preſented to 
the public; and his utmoſt wiſh will 
be fully gratified, if it is ultimately 
found to advance any of the purpoſes 
which it ſeems calculated for promot · 
ing. His expectations of uſefulneſs, 
Mafia B 2 * at 
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at fiſt ſanguine, were, bowever, ſomes 
what damped, by intelligence from a 
friend, that the oxygenated muriatic 
acid had been tried in this country, 
and abandoned, as not anſwering the 
purpoſes expected from it. As the in- 
formation was by no means explicit, 
either with zegard to the methods of 
employing the preparations, or the Cajle 
{es of its failpre, he was led to believe, 
that the derileQion might have pro: 
ceeded from ſome of the accidents 
which ate mentianed in this Eſſap, abe 
cauſes of which are there explained, 
and their continuance gvarded againſt; 
dy proper cautions and inſtructions. 
For theſe reaſons, he determined to 
proceed; and had reſolVed to requeſt 
permiſſion, from the Honourable Ttuſ- 
tees for Fiſheries, Manufactures, and 
oy 2 Wan 
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Imptovements, to uſher this little works 
to the notice of the world under their 
patronage and protection. 
41124093 ors I 4331 Toh 11.1455) 


His hopes and'intentions have ſince 
been greatly ſtrengthened, by obſer= 
ving, that the Truſtees have vffered a: 
premium for the moſt ſueceſsful appli - 
cation of the new method of bleaching: 
to practice. Their information upon 
the various ſubjeas of manufacture, 
and the arts connected with theſe, muſt. 
neceſſarily be extenſive and particular; 
and he thence concludes, that his ſul. 
picions, with regard to any failures of. 
ſucceſs, in the trials of the oxygenated: 
muriatic acid, have been well found - 
ed; and that the want of ſueceſs, im 
error in the conduct of the proceſs, 

De e . than: 


Inn ERNETAOR. 


than from the nature of the ſubſtance 
employed. Ihe above circumſtance: 
gives him the additional ſatisfaction of 
| thinking, that, in the ſteps he had ta- 
| ken, befote che appearance of thela- 
bove advertiſement, he had been em- 
playing bis leiſure for the advancement 
of the arts, in a manner conſiderably 
correſponding. with the enlarged: and 
patriotic views of the Honourable Trub: 
tees. He has now the high ſatisfations 
of being -honoured with their approba- 
tion of his well meant endes vous, hy 
condeſcending to accept ee. de- 
dication on e e Mir 


Fer We n 
zal points of uſeſul inveſtigatian. have, 
_ eccurred, ; which, if properly/praſecun, 
ta to Proaiſe very adtantageous 
improve. 
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improvements upon the new method of 
bleaching. But, as it is extremely un- 
certain how far the neceflary avocationg 
of a laborious profeſſion may leave time 
ſuſficient for carrying en the requiſite 
ſeries af experiments, it may not be 
amiſs: to point out, in general, what 
tems to be the beſt method of po- 
deeding, in order to diſcover: how the 
new bleaching proceſs may be carried 
io its utmoſt perfection. Others, w 
have more leiſure, or greater knows 
ledge of chemiſtry, may perhaps be in- 
duced to beſtow their time and talents 
ts the advancement of this uſeful art. 


Ny means of one or other of the teſts: 
mentioned by Mr Berthollet, and by 
an extenſion of the hint be gives fot 
e them, to conſtruct an eaſily 
n WM ; applicable 


* rA 


zpplleable thlfraidient! which may be 
| termed a muriometer; for deterininit 
with accuracy, the comparative degrees 
of ſtrength of the oxygenated" liquor: 
from that of 'the' ſtrongeſt coneentra- 
Bion, to the weakeſt dilution in which 
is capable of acting, with any uſeful 
efficacy; upon coloured ſubſtances. In 
the next place to determine, by a ſeries 
of accurate experiments, the utmoſt de- 
grees of ſtrength of the oxygenated li- 
quor, as meaſured by the above muri« 
omicter, which can ſafely be uſed for 
weakeſt ſtates of the liquor that are ca- 
pable of producing any uſeful effect up- 
on theſe ſubſtances; ſuch as linen and 
cotton cloths and threads, of various 
td 64 db uf ir N, 
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1 ſiuilar, ſet of experiments ſhould 
de made with cauſtic alkaline ley, ſo ay 

| 19. xeduce. its rengths to a praftical 
ſcale; and to aſcertain the degrees of 
ſtrength, according to that ſcale, which 
are lately and uſefully applicable to the 
various kinds of goods. And, laſtly, a 
tion of theſe degrees, in a regular man- 
nor, to each ſpecies of goods, ought to 
withy thoſe adapted for the oxygenated 


pony are en * which 2 at Ny 
offer themſelves, as beſt calculated for 
conduQing a ſet of chemical experi- 
ments, by which the proceſs of bleachs 
9 | ing 
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mg may be ſtill farther improved; and 


hoogh others are the {tv #6 uf 
in advancing this apparently important 


purpoſe, the Tranſlator by no means 
intends to abandon his views of the 


 fabje&t,- ſhould more direct engage- 
ments allow the neceſſary leiſure. And 
eur, either from his own experiments, 

or thoſe of others who may favour him 


with their communications upon the 


fabject, he ſhall take the earlieſt/op- 


portunity of IO ea 1 


ION HERS ee #955 He 
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Being 7% 00 deſirous of con 
tributing, by every means in his power, 


to advance the intereſt of manufacture, 


the Tranſlator takes this opportunity to 
offer his aſſiſtance or advice to any per · 
fon who may incline to make trial of 
| | 23 IS $1 the 
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the new proceſs, either in the way of 
experiment, with a view to improve- 
ment, or in the application of it to uſe, 
in the en of e e e. 
Mareen 190991 1 

. eee was nrinted off, the 
Tranſlator has learned, from a Memoir 
by Mr de Fourcroy, in the firſt volume 
of che Annales de Chymie, that, Azote, 
or the baſis of azotjc gas, is often found 
combined. with native black oxyd of 
manganeſe. The note in page 43, 
upon that ſubject, is therefore, in ſome 
degree, erroneous. 80 far as relates 
to a latge impregnation of .calcareous 
matter in the manganeſe, there is no 


Nen r Amen what is there 


94 
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This refers. to a note in the firſt edition, 
which is altered in the preſent impreſſion, 
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fald'*; but it may be neceſſary to re- 
mark, that, when manganeſe is found, 
upon trial, to contain much azote, it 
can be eaſily freed from it, by exþ6- 
ſure to a temperature ſomewhat ſhort 
| of the red heat, for ſome time before 
it is employed in the oxygenating pro· 
ceſs; - This lower degree of heat ſepa 
rates the azotic gas without affecting 
the oxygen; which latter can only be 
driven off by heat accompanied with 
light or what is called a red beat, | 


POST. 


| 11 adn 1 
* The note on that Lubje& wi be found in 
another part of the ns 
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Tux rapid hie of che firt edition 
of this work, the whole impreſſion ha- 
ving ſold. off in four months, gives 
full proof of the public approbation. 
of the performance, and encourages 
Qthe.: Tranſlator to hazard a ſecond edi. 
tion. He has availed himſelf of every 
opportunity of improvement, by the 
correction of ſome inadvertencies, and 
by additional notes, in elucidation of 
ſuch paſſages as ſeemed to require it. 
C Already, 
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to aſſiſt and adviſe in the erection of 


an account of the reſults of the experi- 


fame author, a ſeries of obſervations 
and experiments, intended to improve 
the Art of Dying with Madder, which 
ſeem, ſo far as he is able to judge, 
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Already, in conſequence of the invi- 
tation in the preface, he has deen ap- 
plied to, by an eminent Manufacturer, 


the neceſſary apparatus for giving a full 
trial to the New Bleaching proceſs; and 
hopes to have it in his power, in the 
courſe of the enſuing winter, to give 


ments which are to be inſtituted, 
ſoon as the apparatus can be got ready. 


To this edition are added, from the 


highly intereſting to Calico Printers; a 
buſineſs now of very conſiderable im- 
portance, in the n improving 

ä ſtate 
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ſtate of Britiſh. manufactures; the ad- 
vancement of which, in any degree, 
the Tranſlator would conſider as his 
higheſt honour, and a ſufficient recom- 
penſe for any little labour he may be- 
Row on the ſubject. | 


Great pains have been taken to ren- 
der this edition as perfect, as accurate, | 
and. as intelligible, as poſſible; though, 
indeed, ſo much attention was paid to 
the firſt, as to leave very little to do in 
that reſpect. Should any future. edi- 
tion be called for, the. only object 
which remains, is to give ſuch addi- 
tional information as may be furniſhed 
by experiment; and this, it is hoped, 
will ſoon be accompliſhed, 


Ra: Although, 


explanation, 1 in language as WR a5 
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Although, in the notes, every op- 


Portunity is taken of explaining ſcien- 
tific terms, more eſpecially thoſe of the 


new chemical nomenclature, it may, | 
perhaps, be uſeful to ſubjoin a liſt of 
the chemical terms employed, and their 


poſſible, 


Calaric—Otherwiſe called the mat. 
ter of fire and of heat, is the ſuppo» 
ſed elementary cauſe of heat and of 


light, and of evaporation. | 
1 


Cas—Signifies any ſubſtance which 
reſembles air or vapour, in its ſtate of 


exiſtence. 


Oxygen—ls the ſolid baſis of pure or 
vital air, which is ſuppoſed to conſiſt of 
Olsen. 


1 
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oxygen, combingd with. the matter * 
fire or caloric. ; | 


| a et called pure, 
vital, dephlogiſticated, or empyreal, 
air, is that part of the atmoſphere, a- 
bout one third of its bulk, which alone 
is capable of ſupporting animal life, by: 
means of reſpiration, and which alone. 
can feed flame or. combuſtion. 


- 


. Azote—The ſuppoſed ſolid baſis of 
azotic gas; which, by the modern theo · 
ry, conſiſts of azote combined wo ca · 
loric. 


| Azatic ga.— Called, Pn -phlos 
giſticated air, or atmoſpheric mephi- 
tis, forms the larger part, nearly two 
thirds, of our atmoſphere, . and is, by 
3% L 
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itſelf, inſtantaneouſly! deſtructive of a- 
nimal life when received into the lungs, 
og OO of OI flame, 


\ 


2 5 or water in the 


ſtate of inviſible vapour, to which it 
is changed by combination with calo- 


rie. 


1 


Carbonic wed: ga;—Otherwiſe e fixed, 
or fixible air, or chalky acid air. 


Carbonic acid liqur—Is PEN above 
Sas combined with water, 


Muriatic acid — Formerly ſpirit of 
fea ſalt, or-marine acid. 


 Mauriatic acid gas—The muriatic acid 
deprived of the neceſſary. quantity of 
| water 
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water for giving it fixity, and combined 
with caloric, in-form of air. 


Muriatic acid liquor The muriatic: 
acid gas combined with water: When 
to complete ſaturation, it is called con · 
centrated; and, when the water is in 
excels, it is ſaid to be diluted. 


VUxygenated muriatic acid The muri- 
atic acid combined with a large pro. 
portion of oxygen, by which it acquires: 
new properties, which are particularly 
treated of in the following work. 


. Oxygenated muriatic acid gas—ls the 
oxygenated muriatic acid, deprived of 
the water neceſſary to its fixity, and 
combined with caloric. | | 
Orygenated 
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' Oxygenated muriatic acid liquor —or;, 


more ſhortly, . oxygenated. liquor, is .the 
oxygenated muriatic acid gas combined: 
with water; and this, like the muriatic 
acid liquor, is diſtinguiſhable into con- 


contrated and dilute, according to the; 


proportions of water. 


\ 


Sulphuric acid—Formerly oil of vi- | 


triol, or-vitriolic acid ; likewiſe diſtm- 
guiſhed, by its quantity of water, © into. 
dilute and concentrated. 


8 8 ae ARIA phlogiſti- 
cated vitriolic acid. 


Sulphurous acid gar—The above acid 
deprived of water, and combined with 
caloric. 


| Supburow 7 
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Sulphurous acid liquor —This gas u- 
nited to a ſufficient quantity of water, 
to ere its ur Ee the he of gas. 


Nitric acid—The acid of 100 ſpirits 
of nitre, or _ fortis. 


ver acid Formetly pulogiſtics 
ted nitrous acid. 


ſi 
. 


made be fixed vegetable alkali. » 


Soda—The fixed mineral alkali, bas 
villa, or falt extracted from kelp aſhes, 


Carbonats of potaſh and of foda—A re 
What are called mild fixed alkalies, be- 
ing the two above mentioned alkaline 
falts combined with carbonic acid. 
When deprived of that acid, by means, 

| of 
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of quicklime, they are called cauſtic 
nn 


| Alkaline ere of theſe alte 


diſſoved in water. 


Cauſtic alkaline liquor, or ky, or fins | 
vium Either of theſe alkalies deprived 
of carbonic acid by quicklune, and diſ- 


ſolved. in water. Diſtinguiſhable, ac- 
cording to the proportions. of water, 


into concentrated and dilute. 


.. Oxygenated. alkaline liquor The ſolu» 
tion in water of either of theſe alkalies, 
impregnated with oxygenated muria- 
tic acid gas, in the way to be hereab 


ter ane, N ien 


Calcareous ſpar, calcareous matter, cal- 
careous, 
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careoui carth—Lime- ſtone, chalk, mar- 
ble, or other ſubſtances capable of be- 
ing burned into lime. 


Oxyd — Formerly, but improperly, 
called calx, is a general term uſed to 
ſignify the ſtate of a metal, whether 
natural or artificial, which is produced 
by combination with oxygen. 


Onyd of manganeſe—Calx of manga- 
neſe, a peculiar ſemi-metal, the uſe of 
which, in bleaching, is treated of in the 

followi ing Eflay. 


26 oxyd of manganeſe—A black na- 
oxyd, or calciform ore of manga- 


neſe, plentiful i in moſt mines of iron 
ore. | 


| 
i 
. 
| 
| 
| 
| 
| 


— VIE. ooo — ee . 


CONTENTS = 
— <A — — 
SECT. I. 
Page 


General Account of the Preparation, Nature, 
and Properties, of n Muriatic 
Acid a - - - 4x 


SECT. 1 


| | 

/ Account of the Firſt Attempts for Applying 
the Oxygenated Muriatic Acid to the Pro- 

4 cels of Bleaching - 68 


1 85 SECT. 1. 
Manner of Preparing the Oxygenated Muria- 


tie Acid Liquor, or Oxygenated Liquor 


SECT. IV. 


Manner of Applying the Oxygenated Liquor 
in the New Bleaching Proceſs o 107 
OP a -. 8 E C T. 


vi CONTENTS; 


PO I BEE 
9 AP NR: Faye 
| Of the Preparation and Emploganent of Al- 
kaline Ley in the New Bleaching Pro- oy 
ceſs - =_ M TIED 11% 
1 | | | 
renn I. 


Of the Preparation and Employment of Acts? 
Aulous Liquid, or Dilure Sulphuric Atia; 
in the New Manner of Bleaching 126 
490 


| rer, 
Of the Manner of Employing the Oxyge- 
= nated Liquor for Bleaching Cotton and* 
Thread 13 ies "2:77: WS 


gome Miſcellaneous Remarks upon the Subs 
- jet—The Means of Aſcertaining the Pre · 
| eiſe Strength of the Oxygenated Liquor— 
Javelle Lixivium—Uſe, of the Reſiduum 
ef Dillillation, &. — 13 


T iy 
1404 


SECT, 


vw 


CONTENTS: x 
$8ECT, IX. 


1 Pagy 
. Advantages which may naturally be expected 
to follow the Introduclion of the New Pro- 

deſs for Bleaching - 0 144 


* 


- 
* 


une 


Some other Uſeful Purpoſes, in the Arts, to 
which the Oxygenated Muriatic Acid may 
be polite is ah, 4-4 ils 2 OP 


8E C T. XI. 


some Properties of Oxygenated Muriatie 
_ Acid ; extracted from a Memoir upon this 
fubjeX by Mr Chaptal - — 772 


Explanation of the Plate 2 — 18 


| Obſervations and Experiments on the Art 
1 | of Dying with Madder - — 199 
ben. 
: Tatroduftion 2 2 _” : 2 % 201 
ISTH | SECT, 


— 
— 
ry 


— * — 
— — — ———— — — : 4 —_— 
# — „„ 


A... CONTENTS, 


9 


LN | | Page 

Obſervation on the Properties of the. beſt 
Leland Madder, by Mr Watt 206 

8 - | 

8 E C 7. III. 

Experiments by Mr Vogler, on the Art of 
Dying Thread and Cotton by means of 
Madder = 7 217 

C | — . — | | 

SE CT. N. 

Account of Mr Gren's Experiments—thoſe 
by Mr Berthollet and Mr Welter—and 
Obſervations on the Subject by Mr Ber- 


„ whollet 2 - ” *.:- $96 . 
2 , 8 E. C N. V. 
C + * — & SBS 


Abſtrad of a MIS. Account of a Proceſs for 
Dying Cotton of the True Turkiſh Red 303 


* ? — 
Appendix—Eaplanatin of Terme 331 


Index 2 — 25 yy. 341 


222 * ® _ 


22 


— — —́—ͤ3ʃ2 . —A—„U—U— !xʒͥ no oof ee eros — - — — — 
— — - — — — — — —— <— — 


88 AF 
ON THE 


' NEW METHOD OF BLEACHING; 
| Y 


2 


. 1 hn 
6 7 


Firn 


General Account of the Preparation, Ne- 
ture, and P roperties, of Oxygenated 
M uriatic acid *. 


OR the original diſcovery of the 

_ oxygenated muriatic acid, the 
world is indebted to the celebrated 
| Scheele 


* This acid is called the depMogi/licated mg» 
riatic acid by Scheele, Bergman, and other 
5 0 E ; Sr 1 - | 1 
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Scheele of Sweden; and to him is like, 


wiſe owing the knowledge we poſſeſs 
of its effects upon the colouring matter 
of vegetables. In his valuable eſſay up- 
on. the preparation, nature, and proper- 

ties, of this curious and intereſting ſub- 


Nance, nn ang with his other 


eſſays 


celebrated chemiſts, of the. old or phlogiltic 
ſohool. I have, however, in this Eſſay, adopt- 
ed the new language of the French chemical 
philoſophers, both becauſe it is employed by 
the ingenious author Mr Berthollei, and be⸗ 


cauſe, in my opinion, it is better adapted .for 


uſe than the' language of the old chemical no- 
menclature : Strictly ſpeaking, however, as all 


| acide debt of -oxygenated baſes, chis ſhould 
be called per- orygenated muriatic acid; but 
the term uſed by the French chemiſts being 


appropriate, will anſwer the chief purpoſe of 


© * "nomenclature, perſpicuity, perfectly ellyand as 
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effays upon chemical ſubjects, we find 
the following account of it, which I 
here tranſcribe as a proper n 
to this E. r N e 


o # ($ 


The ee of oxygenated mu- 
riatic acid, are beſt diſcoverable when 
rin the ſtate of gas, or, as it is called, 
the elaſtic ac riſorm late. When it 
a 3 5: ee ee ee 
25 It may be neceſſary to ſuch readers as 
have not had occaſion to ſtudy chemiſtry, to 
ive. the following explanation of terms. Mus 
riatic acid is the acid prepared from ſea. ſalt, 
commonly called /irit of ſalt. By a procels, 
which will be deſcribed in this Eſſay, it is 
made to combine with a large portion of the 
baſe of pure or vital air, named oxygen ; and 
in this ſtate it gets the name of oxygenated Mute 
rlatic acid. This acid is very difficultly made 
to combine with water, being very prone to 
8 retain 
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2s to be prepared, let a quantity of 
* powdered manganeſe and common 
* muriatic acid be put into a glaſs re- 
© tort, having a receiver capable of 
8 n about twelve ounces, but on- 


retain the ſtate of gas, or to reſemble air. This 
gas, which is- of a yellow colbur, was former: 
Iy called muriatic air, or dephlogiſticated mar ia- 
Lie air, now more properly, by the French, | 
f | oxygenated muriatic acid gas. When combined 
wich water, as ſhall be afterwards ſhown, it a 
| becomes dxygenated mur iatic arid liguor.—T, * 


JT I py 


3 - — 
<—— —„V—: — l 4 —;öͤ᷑ ̃ ͤ•ttd 8 
* — 
1 
* 


| x * Manganeſe, or rather native black oxyd, 
or calx of manganeſe, is a black, heavy, earthy 
| looking, calciform ore of a ſemimetal which 
1 a bears the ſame name. Its chief uſe, till the 
ia above diſcovery of Scheele, was for depriving 
flint glaſs of the green colour it is ſo liable to, 
on account of a portion of i iron contained in 


| the materials for making glaſs.— T. 


ar 
©ly- containing. two drams of. water, 
| ©luted to its. beak by means of grey, 
© paper. The retort is to be placed i in 
© a ſand bath, in ſuch a poſition that 
* any unchanged acid, which may riſe 
* and condenſe in its neck, ſhall fall 
«back again upon the. manganeſe, 
« Heat being. gradually-applied, in a- 
© bout a quarter of an hour the recei- 
ver becomes filled with yellow va. | 
© pours of the oxygenated muriatie 
© acid gas. | 


Sy '45 x" 


OF. BLEACHING. 


he firſt receiver is now to be re- 
moved from the retort, and another 
applied in the ſame manner, as is be- 
fore directed. If the paper lutiog 
has been properly put on, the air 
-* raſhes out with ſome force when the 
6 juncture is opened. The receiver fil. 
"24A led 4 


E 
# 


* Eros 


„led with gas muſt be carefully ſtops 
ped, and ſet by in a cool place for 


Wy c 


knn this manner, ſeveral ſucceſſive 
6 receivers or bottles may be filled with 
oxygenated muriatic acid gas; the 
e ſmall quantity of water directed to be 
© put into each, ſerving to condenſe 
c any vapours of common muriatic acid 
| * which may paſs over during the pro- 
e ceſs. I make uſe of ſeveral receivers, 
© that I may not be obliged to repeat 
© the proceſs for preparing this gas for 
© each experiment in which it is requi- 
© red; and I prefer ſmall ones, becauſe 
every time they are opened, a conſi- | 


[| j © derable portion of the gas is neceſſa- 
i F xlily diſſipated into the ſurrounding 
. ait. The fubſtances ſubmitted to ex - 
| | | / a 5 * periment, 


* 
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8 periment, for diſcovering the action 
_ © of this oxygenated muriatic gas *, are 
© ſuſpended in the necks of the bottles 
into which it is received during the 
© above deſcribed proceſs | 


A ende whit which-the meckiers 
* are ſtopped become yellow, in the 
* ſame manner as happens from the 
*aQtion of nitrous acid vapours.—Pa- 
© per dyed blue with infuſion of rurn- . 
© ſole 4 becomes almoit white, —All the 

red, 


* The terms uſed in this extract are alter - 
ed from the old chemical language, uſed by 
Scheele, to that of the new nomenclature, for 


the ſake of uniformity. —T. 


+ Turnſole, or heliotropiutt, is a ſabſtanee - 
much uſed for aſcertaining the preſence of diſ- 
engaged 


8 
— * 
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red, blue, or yellow flowers, and even 
_ * the green parts of vegetables, are in 
* a very ſhort time rendered pale and 
© colourleſs. -In conſequence of theſe 
experiments, the liquor in the recei - 
vers becomes changed into weak com- 
mon muriatic acid .. —Neither acids 


engaged acid in chemical.experiments. Tt gives. 


„ 


nor 


* 


a blue colour, which changes to red by the ac - 


tion of all the commonly known acids. T. 


0 
* N 
"S . 


This change of the acid, from its oxyge · 
nated to its common ſtate, happens in con- 


ſequence of the oxygen or baſis of vital air, 
which it had obtained from the manganeſe, 
being taken from it again; becauſe the ſuper. 
abundant oxygen which the acid bad received 
from the manganeſe, and to which its peculiar 
properties in the oxygenated ſtate are owing, 
poſſeſſes a Rronger attraction for os ſubſtances 


"ſubmitted 
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1 nor alkalies are able to reſtore the 
© colours of flowers and plants thus al- 
1 tered or deſtroyed,” k 


2 bare repeated theſe experiments, 
and have exerted my endeavours to 
throw additional light upon the nature, 
and principal properties, of the oxyge- 
nated muriatic acid. I have ſhown, 
that one portion of the common mu- 
riatic acid employed in the preparation 
Gilolres the oxyd * of manganeſe, and 
diſplaces 


fubmittes to experiment than it has for the 
muriatic acid. T. 


The 1 oxyd here employed is adopted 
by the French chemiſts for denominating me- 
tals in that ſtate to which former chemiſts gave 
the name of calx and certainly the new term 


* 


14 „ urn ur rHO⁰ 


diſplaces a part of the oxygen, or baſis 
af vital air, which was, in that ſubs 
ſtance, combined with the metal in lars 
| Rh, PT" BUY 


is more proper, and more expreſſive, than the 
old one. The word calx ſignifies lime, to which 
ſubſlance the metals, as altered by the joint 
operation of heat and air, have no reſemblance, 
The alteration they ſuffer i is cauſed by a large 
11. quantity of oxygen, or the baſis of vital airy 
f j ö 1 entering into combination with them, ſo as to 
11 give them new properties. Tue change irfelf 
I very properly denominated. oxydation, or 
combination with oxygen; and the metal ſo 
changed is called an oxyd. The black ore of 
. manganeſe, employed for converting muriatic 
acid into the ſtate firſt diſcovered by Scheele, 
1 and treated of in this Ea, is a native ozyd 
14 of manganeſe, containing a very large pro- 
85 portion of oxygen combined with it; or, as - 
} +6 | the Phlogiſtic chemiſts ſay, it is a very bigh- 71 
I; calcined and dephlogiſticated « calx of man- 


ganeſe —T. 
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ger proportion than is neceſſary for 
enabling it to be diſſolved in acids. 
This ſuperabundant and now diſenga- 
ged oxygen being in a nom elaſtie 
form, or, as Prieſtley calls it, in a naſ- 
cent ſtate, and being thereby greatly 
diſpoſed to enter into new combina- 
tion, unites itſelf to the other portion 
of the muriatic acid, and, in conſe. 


quence of this union, the oxygenated - 
bn 8 is ene ray 


% 


I have explained this theory, reſpee · 
ing the compoſition of the oxygenated 
acid, at conſiderable length i in ſeveral 
Memoirs, which are printed in the col. 
lecrions of the Academy of Sciences 
for 1785, and the following years, and 
in the Journal de Phyſique for June 
i785 and Auguſt 1786, to which 1 

muſt 


— * 
* 
* 
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mult. refer for W 2 chat 
ſuch as have not applied themſelves to 
me ſtudy of chemiſtry may be enabled, 
not only to perform the proceſs which 
I mean to deſcribe, but to vary and 
modify and improve it, I ſhall here re- 
late ſome of the experiments which are } 


given in detail in the Memoirs above 
referred to. In ſo doing, I ſhall omit 
the more generally extended chemical 
view of the ſubject there taken, and 
ſhall here confine myſelf to the compo» 
ſition of the oxygenated acid, and the 
action which it exerts. upon colouring 
or coloured ſubſtances. 


| According to Scheele, in the Eſſay 
1 have already quoted, the muriatic 


© acid, being deprived of phlogiſton, 


0 Mich! is one of its component ingre- 
* dients 


— 


as * — —— — * 
— Ä A2 — 
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« dients in its ordinary ſtate, will only 
_ <-unite in à very fmall proportion with | 


water, which thereby does not acquire 
c very ſtrong acid properties.” 


I I ſuſpe& that he only examined the 
water which had been barely in con · 
tact with the gas during the proceſs, 


and concluded from thence that the 


gas was very ſparingly ſoluble in wa- 
ter. From this cireumſtance, he judged 
it to be better, and more convenient, 
to employ the gas itſelf in his experi- 


ments, than the weakly impregnated 


water. Beſides, this water neceſſarily 


contains ſome common unchanged mu- 
riatic acid, which paſſes over during 
the proceſs into the receiver, if care be 
not taken to condenſe and retain it in 
an intermediate bottle placed between 

E 0 
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the retort and receiver, as will be par- 
ticularly pointed out in the ſequel; 
which precaution does not appear to 
have occurred to Scheele. 


My firſt object, in the experiments I 
have related in the Memoirs above re- 
ferred to, was to examine the ſolubility 
of the oxygenated muriatic acid gas in 
water; ſuppoſing that, if I could pro- 
cure a ſomewhat concentrated ſolution, 
it would be more conveniently appli- 
cable to experiments than when in the 
ſtate of gas. I ſoon diſcovered that 
this gas is more readily, and in larger 
quantity, ſoluble in water than carbo- 
nic acid gas * or fixed air; and that 
water 


What has long been called fixed, or fixible + 
air, being really an acid in the ſtate of gas, 
i 4 L | has 


WW 
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water ſaturated with it acquires a very 
penetrating odour, becomes of a yel- 
lowiſh colour, and is poſſeſſed of ſome 
very ſtriking properties. 'Lhele firſt 

$96. attempts 


has of late received ſeveral new denominations; 
It bas been called a acid, as cxilting very 
readily in the ſtate of an air, or more properly 
of gs, and plentifully in the atmoſphere. The 
chalty acid, as procurable in large quantities 
from chalk, and other mild calcareous ſubſtan- 
ces. The name given to it in this Eſſay is de+ 
rived from the knowledge of its compoſition, 
as lately aſcertained by the French chemiſts 
to conſiſt of the elementary part of charcoal, 
named carbon?, or char, united with oxygen, 
or the acidifying principle. Hence it is called, 
with {ri propriety, carbonic acid in general; 
carbonic acid gas when in the acrial form; and 
carbonic acid liquer when combined with, or 
diſſolved in water. — T. 

i EY 


attempts were made by agitating water 
in contact with the gas, in the ſame 
17 manner as is done in the common pro- 
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| 
| 


ceſs for impregnating water with car- 
| q bonic acid gas; but, owing to the ſuf- _ 


focating vapour which exhales from 
the water in this manner of operating, | 
| I was ſoon obliged to ſubſtitute the 
| diſtilling apparatus contrived by Mr 
Woulte in place of the more common 
| means of impregnating water with the 
* ſoluble gaſſes. 
| 


Wt: I placed, between the retort and the 
bottles filled with water, which, in that 
| | it apparatus, is intended for being im- 

| pregnated with gas, a ſmall bottle con- 


taining water, and ſurrounded with ice, 
on purpoſe to condenſe ſuch vapours of 
[| common muriatic acid as might happen 
to 
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to diſtil over without being oxygena» 71 
ted; and I, in the ſame manner, ſur- 
rounded the bottles of water in the ap- 

paratus with ice, for promoting the ſo- 

lution or condenſation of the oxygena- 

ted gas. When I performed the pro- 

cels carefully in this manner, I obſer- 

ved, that, when the water became ſa- 

turated, part of the gas aſſumed a con- 

crete form *, and precipitated lowly to 


the bottom of the water. 8 = 
8 


„From this circumſtance, it appears, that 
although oxygenated muriatic acid be greatly 
diſpoſed to aſſume the form of gas in the or» 
dinary temperature of the.atmoſphere, it is, in. 
reality, capable of cryſtalizing into a ſolid ſtate 
in low temperatures. Hence, by proper pre- 
cautions, it might be very greatly concen» 
trated ; but then, from its ſmall ſolubility in 

LI 
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i forme water, impregnated as chow 


with oxygenated muriatic acid, be put 
into a bottle, from the mouth of which 


à tube, properly bent, is introduced 
below a receiver, in a pneumato-che- 
mical “ apparatus, filled with, and in- 


verted 


water, and great volatility, this property will 
be of little uſe; and the manner of uſing it 
recommended in the following pages will be: 
found vaſtly more | convenient. —T. 


The pneumato- chemical apparatus is a 
trough or baſon filled with water or quickſil- 


ver, and containing jars or receivers filled with 


one of theſe fluids, and inverted into the 


trough. Its purpoſe is for receiving, and re · 


taining for examination, ſuch airs or gaſſes as. 


are procured by different means from various- 
bodies. A particular account of the appara» 

tus, and the manner of uſing it, will be found 
In Lavoiſier's Elements of Chemiſtry.—T.. 
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verted in water; and, if the acid-liquor 
in the bottle or flaſk be in this ſitua» 
tion expoſed to the direct influence of 
the ſun's light, in a very ſhort time 
ſmall globules of air will be diſengaged 


from the oxygenated muriatic acid li- 


quor. Theſe, paſſing through the bent 
tube, will riſe in the receiver, from 
which the water will be diſplaced; and; 
when the gas or air procured in this 
manner is examined, it is found to con- 


ſiſt of very pure oxygen gas, or what is 


commonly called pure vital air. When 
theſe globules of air ceaſe to be diſen- 
gaged, the liquor is found to have loſt 
its peculiar odour ; it is become colour. 


leſs, and all the diſtinguiſhing proper- 


ties of oxygenated muriatic acid no- 


longer remain ; it is changed from oxy- 
genated muriatic acid liquor, or water 
impreg- 


— 
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impregnated with oxygenated muriatic 
acid, into dilute muriatic acid, or ſpi- 
rit of ſalt, or water weakly impregnat · 
ed with ordinary muriatic acid. 


This ſimple experiment ſufficiently 
proves, and in the moſt deciſive man- 
ner, that oxygenated muriatic acid is 
in reality a combination of common 
muriatic acid with oxygen, or the bas 
ſis of vital air. Indeed, oxygen is ſo 
abundantly contained in the black ox- 
yd of manganeſe, that nothing more is 
neceſſary for procuring it in large quan- 
tity, in the difengaged acriform ſtate, 
than to expMe the manganeſe in proper 
veſſels to the action of a ſtrong fire *. 
After 

— By expoſure to heat in this manner, the 
black oxyd of manganeſe is changed to a grey 
5 | * 
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After this has been done, che manga- | 
neſe is no longer fit for the preparation 
of oxygenated muriatic acid, being de- 
prived of that ſuperabundant propor- 
tion of oxygen which is neceflary for 
converting a part of the muriatic acid 
employed into its oxygenated ſtate, 
11 


or white colour, in conſequence of the above 
' mentioned loſs of part of its oxygen. It is then 
changed to an oxyd or calx, in that ſtate or 
degree of oxydation which is beſt fitted for 
being diſſolved in acids, which it then readily 
does without efferveſcence, and without alter- 
ing the nature of the acids in any degree. If, 
in this leſs oxydated ſtate, it be expoſed for a 
conſiderable time to the action of the air, it 
recovers its ſuperabundant oxygen, which it 
gradually attracts from the atmoſphere, and 
thereby regains its black colour, and its fitneſs 


for oxygenating the muriatic and other acids. 
T. 


light enters into combination with the 
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It is worthy of remark, that light 
has the power which is not poſſeſſed by 
heat alone, to diſengage and reſtore to 
its atriform ſtate the oxygen which 
was combined with the muriatic acid, 
in ſome degree deprived of its elaſtic 
form. In this proceſs, it appears that 


oxygen, and that to this union the elaſ. 
tic form of vital air, or oxygen gas, is 
owing * ; which, in loſing its elaſtic 

| acritorm | 


This ſhort, account of the combination 
and diſengagement of It$ht, and production of 


heat, refers to the new doctrines which have 
lately been eſtabliſhed upon the foundation of 


Dr Black's great diſcovery of latent and ſen - 
ſible heat. From that elegant theory, which 


rationally accounts for the production of aeri- 


form ſubſtances, by the combination of heat 
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acriform ſtate, during rapid combuſtion 
with certain ſubſtances, again allows 
the principle of light to eſcape, whilſt, 
at the ſame time, a large quantity of 
ſenſible. 


in a latent Rate with ſolid bodies, and the pro- 
duction of ſenſible heat and light, during the 
paſſage of acriform ſubſtances to the ſolid tate, 
by means of the evolution of the latent heat, 
to which their acriform ſtate was owing ; and 
from attending to the abſorption and fixation 
of vital air during combuſtion, and other ana- 
logous procelles, a new theory of chemiſtry 
has been brought forward, attended with very 
ſtrong proofs, which entirely ſet aſide the ne- 
ceſſity of a hypothetical phlogiſton in account- 
ing for chemical phenomena. The reader, 
who may be curious to inquire into this ſub». 
je, will find it fully diſcuſſed in Lavoiſier's 
Elements of Chemiſtry, and in the text and 
notes of che ſecond edition of Kirwan's Eſſay 
upon phlogiſton.— T. 8 


— 


| || ſenfible heat is produced. It muſt 

it. 20090 be confeſſed, however, that we are hi- 
| |  therto entirely ignorant of the rela- 
| [ tion which fubſiſts between heat and 
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When vegetable colours are immer- 
ſed in oxygenated muriatic acid liquor, 
they are deſtroyed more or leſs com- 

- pletely, and quicker or flower, accord- 


ing to circumſtances. A mixture of 
different colours, in a ſimilar expoſure, 
ſuffers the ſame change; only, that 
ſome are deſtroyed more readily than 
others, and that thoſe only which reſiſt 
moſt remain longeſt; whilſt even theſe 
are leſs or more altered at the ſame 
time, according to their natures, when 
conſidered relative to the action of the 
oxygenated acid. In general, the yel- 
| low 
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low colours reſiſt its action longeſt, but 
all ate, at laſt, entirely deſtroyed. 


When the oxygenated acid has en- 
tirely ſpent its power of acting upon 
the vegetable colours, it is found redu- 
ced to the ſtate of ordinary muriatic 
acid, Hence we may fairly conclude, 
that the colouring vegetable matters, 
which have been ated upon and de- 


prived of their properties of producing 


colour, have taken away the oxygen 

from the acid by a ſtronger chemical 
attraction, and have, by means of this | 
combination, acquired new properties, 
whilſt they have loſt that of producing 
colour, | 


I ſhall not at preſent inquire into 
the properties which theſe oxygenated 
| G particles 
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particles have acquired ; it is ſufficient 
for the preſent purpoſe to obſerve, that 
the above fact fully proves, that the 
oxygenated muriatic acid owes its pro- 
perty of deſtroying colours to the oxy- 
gen which it acquired from the man- 
ganeſe during the proceſs in which it is 
prepared. It hkewiſe appears evident 


that the oxygen, which is very abun- 
dantly contained in oxygenated muri- 


atic acid, is very flightly attached to 


the common muriatic acid of the com- 


pound, and very readily quits that con- 
neQion to form new combinations with 


ſuch other ſubſtances as poſſeſs affinity 
or attraction for it. 


The various affinities which thele 


colouring matters poſſeſs with regard 


to oxygen, light, alkalies, and other 
chemical 
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chemilal agents, might form a branch 
of chemical inveſtigation, almoſt entire- 
ly new, and which muſt prove extreme- 
ly intereſting and curious, 


* 
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SECT. 11. 


Account of the Firſt Attempts for Apple 
ing the Oxygenated Muriatic Acid 10 
the reg of Bleaching. | 


AVING inveſtigated the action 

of oxygenated muriatic acid up- 

on colouring matters in general, it oc» 
curred that the ſame, or ſimilar effects, 
might be produced by it upon thoſe. | 
vegetable particles which gave colour 
to cloths and threads, and which are 
intended to be ſeparated: or deſtroyed 
by the proceſs of bleaching; and I ſhall 
now proceed to give the reſult of my 
obſervations upon this ſubje&, I ſhall. 
855 19 


not, however, in this place, confine 
myſelf to a deſcription of the manner 
in which the proceſs of bleaching, by 
means of this preparation, is at preſent: 
praQtiſed ; becauſe I think it may be 
uſeful, for ſuch as chooſe to make uſe: 
of the proceſs, that an account be pre- 
miſed of the imperfect attempts by 
which I firſt began my operations. ww 
an this WPI... 

8 In my firſt experiments, I employed 
the oxygenated liquor in a highly con- 
eentrated ſtate; and, when exhauſted! 
of its ſtrength, by acting upon the co« 
louring matters, I renewed it repeated- 
ly, until the cloths or thread ſubmits- 
ted to its action appeared: perfectly; 
white. 1 ſoon diſcovered; however,, 
mat, in this manner of proceeding, 
e 3 9 


— 
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theſe ſubſtances became conſiderably" 
weakened and injured in their texture, 

and that ſome even loſt their ſtrengths 


and coheſion altogether during the pros: 
„ l 

In eonſequenee of theſe obſervations;- 
employed the liquor in a weakened or 
diluted ſtate in my next experiments; 
and thereby ſucceeded ſo far as to 


| bleach the ſubſtances completely, with- 


out injuring or altering their texture 


in the: ſmalleſt degree; although, by 


keeping for ſome time, or more readily: 
by being heated, or by expoſure to the 
action of an alkaline ley, they were 
rendered yellow very quickly. 
Having reſlected maturely upon theſe 
circumſtances, and having compared 
| 10 them 
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them with the ſteps in the ordinary 
| bleaching proceſs, 1 endeavoured to 


» imitate. the | effects produced by | the 


# 


common method; as | conſidered, that, 


in the new ' proceſs, the oxygenated 
muriatic acid ought to act upon the 
ſubſtances ſubmitted to it in a manner 
analogous to the effects produced upon 
theſe. ſubſtances by expoſure upon the 
bleaching fields, in the uſual manner 
of bleaching, The latter is not alone 


ſufficient for bleaching, but ſeems uſes 


ful and neceſſary, by preparing the co» 
louring particles for being afterwards 
diſſolved and ſeparated by alkaline lixi« 


yia or leys.. 


with a view to. the inveſtigation, of 
this part of the ſubject, L examined the 
nature of the auß both ſuch- as are 


precipitated 


>. 
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ö precipitated from the atmoſphere, and 
choſe which are produced by the night · 0 


I tranſpiration of vegetables; and- by 
theſe means I diſcovered, that both are. 


o ſtrongly impregnated with oxygen; 
as to deſtroy the colour of paper faintly 
tinged with turnſole. It is by no means 
an improbable ſuppoſition, that the an · 
eient prejudices reſpecting May. dewi 
might have ariſen from an obſervation 
fomewhat analogous with this, more 
eſpecially as, in that month, the tranſs 
piration of plants is extremely copi · 
ous ** e 


„ 


2 It is a well aſcertained fad, that grow- 
ing vegetables, in a healthy Rate, and expoſed 
ro the light, continually tranſpire large quan- 
vities of oxygen gas, or vital air— T. 2 


or BLEACHING 7. 


From al theſe conſiderations I was ' 
induced, in my next experiments, to 


imitate, in ſome reſpects, the ordinary 
proceſs of bleaching; and, for that pur» 


poſe, I employed fucceſſive expoſures of 
the ſubſtances intended to be bleached; 
to the action of alkaline ley, and oxy- 
genated muriatic acid liquor. By fol- 
lowing this plan, I fucceeded in produ- 
eing a perfect and permanent white. 


Having obſerved, likewiſe, that, to- 
wards the latter part of the ordinary 
bleaching proceſs, the ſubſtances which 
are whitening are ſteeped for a little 
while either in ſour milk or ſulphuric 
ue , diluted with a large quantity of 
water, 


- | gel brio acid is the name adopted by the 
French chemilts, inſtead. of vitriolic acid, or oib 


- — 
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Vater, I imitated this part of the pro- 
cls, and found that the cloth 1 had 
bleached by the action of (oxygenated. 
muriatic acid, thereby acquired a more 
perfect, and more beautiful degree ol 
After benin as e the ac. 
tion ok alkaline. ley alternately with 


of vitriol. This acid is now entirely prepared, 
for the ufes of commerce and the arts, from 
falpher, by # proceſs which needs: not be de- 
ferjibec in this place, and is, in reality, ſulphur 
converted into an acid, by combination wuh 
arygen, or the baſis of vital air. It is chere 
fore more regular, and better adapted for. Si- 


ving clear and inſtructive ideas concerning its 
| nature, to diſtinguiſh it by a, name derived. 
from that of its proper baſis, than by one de- 
rived-from: the name of a compound falt, inte 

- Which it enters as an ingredient.—- T. 
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oxygenated muriatie acid, I leatned 
that the latter no longer required to be 
uſed in à Rate of concentration, and 
that it was not neceſſary to leave the 
ſubſtances long expoſed to its action at 
each immerſion, By this means I was 
enabled to obviate two inconvenien. 
cies, which muſt otherwiſe have reti- 
dered this proceſs impracticable in n | 
way of manufacture. | 


The firſt of theſe difficulties proceeds 
from the ſuffocating odour of the li- 
quor, which is extremely diſagreeable, 
and would even be dangerous, if work 
men were long expoſed to it at one 
time. Owing to this circumſtance, ſe- 
veral perſons, who have attempted to 


employ this preparation, have been dil- 


couraged, and induced to deſiſt from 
| its 
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its uſe. The ſecond difficulty proceed - 
ed from the action of the oxygenated | 


it f acid weakening the texture of the 


cloth, when uſed in .a concentrated. 
Nate, or long applied. 


Since diſcovering the efficacy of theſe 
alternate immerſions, I have likewiſe 
deſiſted from mixing any alkaline ſalt 
with the oxygenated liquor, which 1 
practiſed in the greater part of my firſt 
experiments, as related in the Journal 
de Phyſique for the year 1785. 


Such, as I have now related, was 
nearly the ſituation of my experi- 
ments on this ſubject, when I made a 
few trials in preſence of the celebrated 
Mr Watt. A very ſlight degree of in- 
formation ſufficed to a philolopher, 

: 115 Who 


35 


957 
who has been accuſtomed to employ 
his abilities in cultivating the arts. He 
ſoon aſterwards informed me, by letter 
from England, that, in a firſt trial, he 
had bleached five hundred pieces of 
cloth at the houſe of Mr Grigor, who 
carries on a very extenſive bleachfield 
near Glaſgow; and I underſtand the 
latter gentleman continues to employ 
the new procels *. ' 
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UE, 


have made ſome inquiry upon this ſub- 
je, and bave been informed, though only by. 
hearſay, .that the gentleman here alluded to 
has been induced, by ſome inconveniencies at= 
tending the uſe of the oxygenated muriatic 
acid, to give it up, and recur to the ordinary 
proceſs of bleaching. What theſe are, I have 
not been able to learn with Ae une, cer · 

. 0 none 289 ieee 
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About the ſame time, Mr Bonjour, 
who had hitherto aſſiſted me in my ex 
periments, a gentleman of great ſaga = 
city, and extenſive chemical knowledge, 
aſſociated | himſelf with Mr Conſtant, 
ealico printer at Valenciennes, for the 
purpoſe of eſtabliſhing a manufacture, 
according to the new proceſs, in that 
city. This project was oppoſed by the 
prejudices and intereſted views of the 
dleachers, who dreaded the rivalſhip of 
the new method, in ſo much that Mr 
Conſtant was unable to procure a piece 
of ground at Valenciennes for the pur- 
poſe. By the favour of the Count de 
Bellaing, he has been, however, ſup- 
| plied with a piece of ground every way 
convenient for the buſineſs ; excepting 
only, that, being at ſome diſtance from 
Valenciennes, it may become in ſome 
| degree 
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degree inconvenient, if, at any future 
period, an eſtabliſhment | ſhould be 
formed in or near the city. N 


In the proſecution of this enterpriſe; 
Mr Bonjour has reſigned the proſpects 
of advancement which his talents and 
acquirements juſtly merited in Paris; 
and has experienced thoſe diſguſts and 
diſappointments proceeding from op- 
poſition, and other difficulties, which 
too frequently occur to ſuch as attempt 


to introduce new proceſſes in the arts. 


He applied to the Chamber of Com- 
merce, not to be recompenſed for his 
intended. ſervices, but merely for pro- 
tection and aſſiſtance, to enable him to 
ſurmount the obſtacles and impedi- 
ments occaſioned by the prejudices, and 
rygb H 2 intereſted 


\ 
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intereſted oppoſition, of the people of 
Valenciennes. He required a privilege 


for ſome years, in Valenciennes and 


Cambrai, and the country two leagues 


round, during which he might have 
the ſole right of employing oxygenated 
muriatic acid in the proceſs of bleach- 


ing, without prejudice to ſuch as choſe 
to continue the old method, or might 


even invent new ones, in which that 
acid was not uſed. At the ſame time, 
he offered to inſtruct, in all the circum- 


ſtances of the proceſs, ſuch as were in- 


clined to employ it elſewhere with the 


. . countenance of government. 


Had his requeſt been granted, thoſe 
who had engaged to furniſh the neceſ- 


| fary funds would have been inſpired 


with confidence; the . eſtabliſhment 
. __ - would 
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would have been confined to Valenci- 

ennes, inſtead of Courtray, where it 

now is; and by this time many artiſts 

might have been formed, under his in- 
ſtruction, by whom numerous eſtabliſh. 
ments, in different parts of France; - 
might by this time have been formed, 
without the riſk of thoſe fruitleſs trials, 
which ſo often throw unmerited diſcre«- 
dit upon uſeful diſcoveries... 


H; 0 8E C 7: 
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BECT. 16 


Manner of Preparing the Oxygenated 
Muriatic Acid Liquor, or Oxygenated. 
Liquor for Bleaching. | 


HEN I began to hope that this 
acid might be uſefully employ» 
ed in manufactures, I endeavoured to» 
diminiſh its price, by decompounding; 
common ſalt in the ſame proceſs which 
is performed for oxygenating its acid; 
but, - either from uſing ſulphuric acid 
too much concentrated, or from the- 
ingredients being employed: in wrong 
proportions, I could only obtain the 
oxygenated acid in ſuch ſmall quanti- 
ties, 
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ties, that I — it was more ad- 
viſeable to make uſe of muriatic acid 
ready prepared, as already pointed out 
in my firſt Memoirs upon this ſubject. 
The proportions there directed are, 
three parts, by weight, of concentrated 
muriatic acid, which are diſtilled from 
one part of black oxyd of manganeſe 
in fine powder. 
2 
Soon afterwards, Mr Decroiſille, an 
able chemiſt of Rouen, then employed 
in experiments, with the view of erect · 
ing a manufactory in that city, which I 
ſince learn has not been executed, pu- 
bliſhed in the newſpapers of Norman- 
dy, that he had: diſcovered a means of 
preparing the oxygenated muriatic acid, 
much cheaper than could be done by 
he proceſs 1 had pointed out, This 
determined 
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determined me to repeat my former at- 
tempt; and having entruſted the expe+. 
riment to Mr Welter, a young and in- 
genious chemiſt, he obſerved, that it 
might be uſeful. to dilute the ſulphurie 
acid employed: The operation, when 
conducted in this way, ſucceeded in the 
moſt ſatisfactory manner. I immedis- 
ately communicated theſe: circumſtans 
ces to Mr Bonjour and Mr Watt; and 
was informed bythe. latter, that he had 
employed the ſame means almoſt from 
his firſt trials. A conſiderable time af- 
terwards, Mr. Chaptal ; deſcribed: the 
ſame. proceſs, in a Memoir which he 
tranſmitted- to the Academy of Seien. 
ene Nai. CERT 


Mx Watt i had. likewiſe ſubſtituted a 
caſk, the manner of conſtructing which 
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I] am unacquainted with, inſtead of the 
apparatus of Woulfe, which 1 had em · 
ployed; but, before Mr Watt cammus 
nicated this circumſtance. to me, Mr 
Welter contrived an apparatus, which, 
beſides being exceedingly commodious 
for preparing oxygenated muriatic acid, 
is very well adapted for ſeveral other 
chemical operations. I ſhall now give 
an account of this apparatus, as {till 
farther improved by Mr Mollar; refers 
ring to the plate, and explanation, at 
the end of this Eſſay, for the reh 
lar detail of its parts. 


The intention of this apparatus is to 
increaſe the furfaces of contact between 
the gas and the water, as it is only by 
means of theſe ſurfaces that they can 
combine — That part of the gas, 

5 in 
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Which has not entered into combina» 
tion with the water in the lower ſpace, 
into which it is firſt conducted from tho 
diſtilling veſſel, eſcapes into the upper 
cavity, by means of a tube intended for. 
that purpoſe. 


The intermediate jar, which is placed 
between the caſk and the matraſs, is 
intended to condenſe and retain any 
muriatic acid which may diſtil over 
without being oxygenated. This jar 
contains a. ſmall quantity of water, into 
which a glaſs tube, open at both ends, 
is plunged, which muſt be of ſuch 
length as to exceed in heighth the co- 
lumn of water which the gas has to 
overcome in its paſſage into the caſk. 
The gas, which paſſes from the matraſs 
into the. intermediate jar, compreſſes. 

12 the. 
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the water in this tube, with a force 


equal to the reſiſtance it meets with in 


getting into the caſk; by this means 


water is forced into the upright 

tube, ſo as to form a column equal in 

heighth to that which preſſes upon the 
tube by which the gas is carried into 
the caſk. 


If, during the proceſs, any ſudden 
refrigeration, or rapid reabſorption of 
the gas occurs, the water falls down 
again from the tube into the interme. 
diate jar, and the atmoſpheric air is al- 
lowed to get in, by which means a va- 
cuum is prevented in the diltilling veſ- 
fel. Without this precaution, the li- 
quor might be forced back into the 


matraſs, by which it would infallibly 


be broken in pieces. This contrivance, 
b which 


\ 


= 
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which was invented by the ingenious ; 


Mr Welter, is likewiſe moſt uſefully 
applicable in a great many other pneu- 
- matic diſtillations, as is ſhown by an 
example in the plate, | 


When we are provided with good 
oxyd of manganeſe, in ſmall cryſtals, 
containing very little foreign matter, the 
following is what I have found, by re- 
peated trials, to be the moſt convenient 
proportion of the ingredients for the 

production of oxygenated muriatic acid: 


Six ounces of black oxyd of manganele, 


reduced to a fine powder; 
Sixteen ounces of ſea ſalt ', likewiſe in 


powder; 
Twelve 


* | The bet way for redoing ſea ſalt into 
RN + ; powder, 


- 


OF BLEACHING 89 


Twelve ounces of concentrated ſulphu- 
ric acid; diluted with 
Eight ounces of water. 


If the oxyd of manganeſe contain 
any foreign earthy, or metallic matters, 
its quantity muſt be increaſed in pro- 
portion to its impurity. We learn, af- 
ter the proceſs is completed, whether a 
ſufficient quantity has been employed; 
as, in that caſe, a ſmall part will re- 
main not decompounded, and which, 

conſequently, 


powder, is by roaſling it in an iron veſſel over 
the fire, till it no longer cracles or deerepitates. 

This ſeparates all the water which enters into 
the compoſition of its criſtals, and allows it 
afterwards to be freely pounded in a mortar. 
A frying-pan will anſwer the purpoſe extreme- 
iy well -T. 
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conſequently, retains its black colour. 1 
By attending to this circumſtance, in 
the firſt operation with any parcel of 
manganeſe, we regulate the quantity to 
be employed in any after proceſſes with 
the ſame manganeſe. 
When any calcareous ſpar is mixed 
with the manganeſe, which is readily 
known by the efferveſcence which takes 
place immediately when a little ſulphu- 
ric acid is added to it, the moſt conve- 


nient means of ſeparating the calcare- 
iter ous 


A large admixture of calcareous. matter 
with the oxyd of manganeſe, will render it ex- 
tremely inconvenient, and improper fox the 
orygenating proceſs, by abſorbing and com- 
dining with a great proportion of the ſulphu - 
ric acid employed, and thereby increaſing the 
expence conſiderably.— T. 


- 
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ous matter, is to waſh the manganeſe 

in dilute ſulphuric acid, and afterwards 

dry it: We thus avoid being troubled 

with any efferveſcence during the pro- 
cels. 


When the manganeſe contains a con- 
ſiderable quantity of azote *, it is, in 
5511 3:05) ener my ly 
® By azote, in the new chemical nomencla- 
ture, is meant the ſolid baſis of azotic gas, ſor- 
merly called thlegiflicated air, or atmoſbberical 
mephitic gas. A little of this, which is attrac- 
ted, probably, from the atmoſphere alongſt 
with the oxygen gas, is frequently contained, 
| together with ſome carbonic acid, in moſt me- | 
tallic oxyds. When the oxyd of manganeſe is 
found, upon trial, to contain any conſiderable 
quantity of azote, it is readily freed from it, 
by expoſure for ſome time to a temperature a 
nttle below the red heat. This lower degree 
12 9 
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my opinion, ill calculated for the pur- 
poſe of oxygenating the muriatic acid, 


It is requiſite to employ a larger or 
ſmaller quantity of water than is men- 
tioned above, in proportion to the de- 
gree of concentration of the ſulphuric 
acid, and according to the quantity of 
ingredients ſubmitted to diſtillation. 
When the materials are in conſiderable 
quantity, the acid muſt be more diluted 
than in the contrary caſe, 


It were cheaper to employ ſulphuric 
acid, which has not undergone the pro- 
ceſs 


of temperature forces off the azote in form of 
azotic gas, without affecting the oxygen, which 
can only be driven off by heat accompanied 
with light, or what is called the red heat. 


IT. 


OF BLEACHING. #24 


ceſs for concentration *, providing that 
. it can be had in that ſtate upon the 
ſpot ; otherwiſe, the concentrated ſul- 
phurie acid is cheaper, as being leſs ex- | 
penſive to carry from any diſtance. - 


- 
1 . 


* The ſulphoric acid is prepared by burn- 
ing ſulphur with a certain proportion of ſalt- 
petre, in chambers lined with lead, and con- 
taining a ſmall quantity of water, to facilitate 
its condenſation. In this firſt proceſs, it is 
conſiderably diluted by the water employed; 

and, beſides, contains a quantity of ſulphur, 
not thoroughly acidified, in the ſtate of vola- 
tile ſulphurous acid. This is the fate of the 
acid here meant, as moſt economical, when 
the two manufactories happen to be near. It 
is converted into concentrated ſulphuric acid 
for the market, uſually called / of vitriol, by a 
ſubſequent diſtillation, which ſeparates a great 


part of the water, and the whole volatile part 


13 
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When the materials are ready, the 
oxyd of manganeſe, and common ſalt, 
both in fine powder, muſt be accurate- 


| ly mixed together, and introduced into 


the diſlilling veſſel, which has been 
previouſly placed in a ſand bath. The 


ſulphuric acid, previouſly diluted with 


the preſcribed quantity of water, and 
allowed to cool “, is then. to be poured 
on 


* The meaning of this caution is, that, du» 
ring the mixture of concentrated ſulphuric 
acid with water, a very conſiderable quantity 
of heat is generated, which excites a high tem · 
perature in the mixture, or diluted acid. This 
is produced in conſequence of a large quantity 
of the matter of heat, called caloric in the new 
chemical nomenclature, being changed to the 
free or ſenſible tate, from the latent or com» 
bined ſtate, in which it previouſly exiſted in 
vie water; owing to the water being made tb 


undergo. 
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on the other ingredients; and the tube, 
intended to convey the gas from the 
matraſs to the intermediate jar, muſt 
be quickly adapted to the openings of 
both veſſels, taking care to ſecure the 
junctures in the moſt effectual manner, 
to prevent any of the gas from being 
diſſipated. 

The proportion between the pneu- 
matic caſk and the matraſs, ought to 
| ; be 


undergo a conſiderable eondenſation while it 
unites with the ſulphuric acid. If the acid 
were poured upon the other ingredients in the 
matraſs in this tate, it would, from its high 
temperature, occaſion ſo quick a production 
and diſengagement of the oxygenated muriatic 
acid gas, as to riſk the diſſipation of a conſide- 
rable portion of it before the apparatus could 
be got into proper order.— T. 
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graving, for containing the diſengaged 
0 N 10h Sf] 
o . ; g 


mences, and the ingredients being 


drives before it the atmoſpherical air 
of the apparatus, through the tube of 


be ſuch as to admit of twenty-five gal- 
lons of water being contained in the 
caſk, beſides leaving an empty ſpace, 
equal to two gallons and a half, which 
Will allow the water to riſe up in the 
caſk, when it is diſplaced, by means of 
the gas, from under the inverted buc- 
kets, intended, as expreſſed in the en- 


he caſk being filled with water, in 
this manner, before the proceſs com- 


mixed together in the matraſs or re- 
tort, the gas, as it becomes diſengaged, 


communication, into the inverted buc- 
Kets : When this ſeems all driven out 
1 A from 
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from the matraſs, intermediate jar, and 
tubes, it is drawn out of the buckets 
by means of the bent tube repreſented 
in the plate. This muſt be ſueceſſive- 
ly introduced below each bucket; and 
the water 'which gets into the tube be- 
ing forced out, by blowing ſtrongly 
through it with the mouth, the atmoſ- 
pherical air will eſcape, - and leave the 
buckets full of water. 19 


The proceſs is now to be continued 
without fire, ſo long as the gas comes 
over with any tolerable rapidity. When 
the Bubbles of gas begin to come over 
ſlowly, a gentle fire is to be lighted in 
the furnace, which muſt be gradually 
increaſed by little and little, ſo as to 
bring the matters to boil, towards the 

end of the proceſs. 


The 
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The approaching completion of the 


operation is indicated by the tube -f 


communication from the matraſs, and 
the intermediate jar, becoming hot. 
When this happens, and the diſengage. 
ment of the gas has become very flow 
and ſcanty, the fire is to be withdrawn; 
and, atlowing the matraſs to cool, the 
lute muſt be removed from the juncs 
tures, and the veſſels ſeparated ; hal 
ving, in the firſt place, poured a quan- 
tity of boiling water upon the remain- 
ing ingredients in the matraſs, ſufficient 
for diſſolving them, by which means 
they are more readily withdrawn from 

the matraſs. ; 1 Fs 
This diſſolved reſiduum from the di. 
ſtillations muſt be ſet apart in a proper 
veſſel, 
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veſſel, and reſerved for a-purpoſe which 
I ſhall afterwards explain. 

The roche tl Aha carried on with 
the quantities of ingredients mentioned 
above, laſts from tive to {ix hours; but 
muſt neceſſarily take a longer or ſhort- 
er time, in proportion to the quantity 
of ingredients employed in one diſtil- 
lation. One workman can, at the ſame 
time, very readily conduct ſeveral ſets 
of diſtilling apparatus, of much larger 
dimenſions than the one here deſeri- 
bed. | 


During the proces, the intermediate 
jar gradually fills with pure, though di- 
lute, common muriatic acid; but the 
one belonging to the apparatus in the 


engraving at the end of this Eſſay, will 
Hite admit 


* 
* 
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admit of ſeveral proceſſes, without need · 
ing to be emptied. When it ſeems ſo, 
full as not to leave ſufficient ſpace for 
a ſubſequent proceſs, the acid mult be 
withdrawn by means of a ſyphon; and, 
when a conſiderable quantity of this 
common muriatic acid is collected, it 
may be employed i in the proceſs inſtead 
of ſea ſalt and ſulphuric acid “, pro- 

vided there be no other purpoſe to 
| which 


When the muriatic acid which colleRs in 
the intermediate jar is to be applied to this 
purpoſe, the proceſs for obtaining the oxyge; 
nated acid muſt be conducted with it and oxyd 
of manganeſe, without any « other ingredients, 
in the manner deſcribed at page 83. of this 


_ Effay ; only, as the muriatic acid procured 


in this way is very weak, it muſt be uſed i in 
nearly double the quantity there preſcribed, — 


/ 
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which the operator cam apply 1 more 
r uu r e FL | 


5 $ 
+ 4 4 9 89 » e p * 1 * * 


On purpoſe to lefſen the quantity of 
common muriatic acid which eſcapes 
unoxygenated from the matraſs, the 

There is another nſe, to which, in my 
opinion, it might be very conveniently. ap» 
plied, viz. as a ſubſtitute, . properly diluted 
with water, for the weak ſulphuric acid, after= 
warde, in this Eflay, preſcribed for waſhing 
the bleached ſubſtances towards the end of the 
bleaching proceſs. I am the more readily in- 
duced to point out this way of employing the 
muriatie acid, obtained during the orygena - 
ting proceſs, I know that ſeveral bleachers 
have uſefully applied common muriatic acid, 
in the ordinary proceſs of bleaching, inſtead of 
the ſajphuric _ TTL Baa 
verſal uſe T. 6472289 
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tube which carries it to the interme- 
diate jar ought to form a right angle, 
or even an obtuſe one, with the neck 
of the matraſs . | * 
During the progreſs of the: ditilla+ 
tion, it is neceſlary, from time to time, 
that the agitator, belonging to the pneu- 
matic caſk, or oxygenated liquor tub, 
be ſet in motion, by turning its handle 
briſkly backwards and forwards ; This 
agitates the water and gas which are in 


- ® In the engraving, at the end of this tranſ« 
lation, 1 have ventured to make ſome light al- 
terations from the figures of the author; and, 
amongſt others, the one, here pointed out, by 
which the common muriatic acid, as being 
more readily condenſible than the oxygenated, 
may be conducted back to the matraſu, if any 
ol it condenſes in this tube. T. 
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contact, and greatly promotes the ab- 
ſorption of the gas by the water, as it 
preſents new ſurfaces of contact, and 
intimately mixes, through the maſs of 
water, any of the liquor which hap- 
pens to be already ſaturate. 


When the proceſs has been carried 
on in the manner, and with the pro- 
portions of the different materials, and 
of water in the caſk, as above directed, 
the oxygenated liquor procured will be 
found of a proper degree of ſtrength: 
for being employed in bleaching. Or, 
if it de thought more adviſeable, the 
oxygenated liquor may be formed, at 


firſt, conſiderably ſtronger, and more | 
concentrated, by uſing either a ſmaller. 
proportion of water in the caſk, or a. 
larger proportion of —— in the 

| „ka matraſs. 
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matraſs . In this caſe, the oxyge- 
nated liquor can be afterwards diluted. 
to a proper ſtrength for uſe, by adding 
water to it in the neceſſary proportion. 
When the oxygenated liquor is pre- 
pared, as above directed, of the degree 
of ſtrength proper for bleaching, al. 
though it ſtill retains a very penetrating, 


When the oxygenated liquor is to be uſed 
in bleaching immediately, by the perſon who 
prepares it, I would adviſe that it be formed 
at firſt of the proper degree of ſirength for uſe, 
by employing the water in the caſk, and in- 
gredients in the matraſs, according to Mr Ber- 
tholler's proportions. - But, if the liquor is to 
be prepared by one manufacturer, and carried 
to another for bleaching, it is certainly moſt 
ad viſeable to prepare it as much concentrated 
as poſſible; as, in this way, conſiderable er. 
pence of carriage may be ſaved.— T. 
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and fornewhati offenſive Smell, it can 


neither proye hurtful, nax gyen conſi - 


derably. incenvenient, to the wofkmen. 
It is, however; adviſeable, for the pur- 
poſe of avoiding any ſlight degree of 
incovenience it may ſtill produce, that 
it be pun off from the plug hole of the 


liquor caſk, through wooden gutters, 
directly into troughs or vats, where the 


eloth or thread, intended to be bleached, 
are already properly arranged os being, 
Wen to e e. * | 
Ii is likewiſe 1 * to draw of che 
oxygenated liquor from the caſk as ſoon 
. aſter its preparation as poſſible; becauſe 
it acts upon the wood, and is thereby 
in ſome degree, weakened itſelf, and 
| likewiſe tends greatly to haſten the de- 
E neten, 


% * 


10 
ſtruction of the cuſk : But, when it is 
run off into the troughs; where the 
bleaching ſubſtances are ready arran- 
ged, it becomes quickly weakened by 
acting upon them, and is thereby pre- 
vented from producing any ſenſible ac- 
tion upon the wood of theſe troughs. | 


* 


id a b ; * 3 , 4 4 
1 Y 4 A * " " , £ [4 : + 
” I ; * * * - , N - py 1 1 5 * & 3 | £ 4 % q 1 

* 


4 : 4 : L ad T ” "4. 1.45 


iO, 1m the'caſk ought te be 6 
ted with water immediately aſter the oxyge · 
nated liquor is drawn off. This will preſerve 
the ſmall. remains of oxygenated liquor adhe- 
ring to the caſk, and its interior apparatus, 
and will, at the ſame time, prevent that'refi- 
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EFORE commencing the bleach- 
ng proceſs, the cloth muſt be pre- 
pared, by ſteeping it twenty-four hours 
in water, on purpoſe to extract the 


dreſſing it received in the loom; or, 


what will anſwer this purpoſe better, 
ſome old alkaline ley, which has loſt 
its ſtrength by former uſe in the aſter 
parts of the bleaching proceſs, may be 
ſubſtituted inſtead of the water. It 
muſt, in the next place, be expoſed 
once ot twice to. the Rong or: en 


good 


— 
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good freſh alkaline ley; becauſe all the 
colouring matter that is capable of be _ 
ing ſeparated. from the clath, by means 
of ley, would otherwiſe conſume, un · 
neceſſarily, a confiderable part of the 
oxygenated liquor, which ouglit to de 
very economically. employed in the 
in. en 

The wy tet hs. yan „ carefully 
waſhed with water, to ſeparate any re. 
mains of the ley, which might weaken 
the action of the liquor, and then it 
muſt be properly diſpoſed in wooden 
troughs, in ſuch a manner that it may 
be completely impregnated with the 
oxygenated liquor, without any part of 
it being preſſed together, or tightened; 
ſo as to prevent the liquor having free 
acceſs! all through it. The troughę or 


vats 
$11 IN 


vats uſed in this part of the operation, 
and the tub or caſk employed in the 
proceſs for making the oxygenated li- 
quor, muſt all be conſtructed without 
any iron; becauſe this metal is very 
readily calcined, or reduced to an oxyd, 
by oxygenated muriatic acid, and in 
that ſtate will produce ſtains upon the 
cloth, which can only be taken out "Wy 
means of falt of ſorrel 9. F 12 
? Kh Mig ati "344 þ wtf; 
This un basteln in the e 
nated liquor ought to continue for a- 
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83 


1 4492 Ran | 
M 0 Thi acid Galt-ie uſually ſold in the. chas 
miſts ſhops under the name of ſalt of lemons, | 
though, i in reality, a kind of tartar, or acidu- 
lous ſalt, extracted from ſorrel, compoſed of 


the oxalic acid combined in exceſs with vege- 
table alkali, or potaſh,' called in the new nd- 
menclature, acidulous oxalat of ſoda.— T. 
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bout three bours; after this the cloth 
is to be removed, and the liquor wrung 
out of it. It is then to be a ſecond 
time waſhed in alkaline ley; and, that 
being waſhed out with water, as be- 
fore, it muſt be again properly placed 
in a trough, and covered' over with 
freſh een en PO GE 
| The ſecond, and all the nn 
immerſions in the oxygenated liquor, 
muſt only laſt for about half an hour; 
The cloth, after remaining about half 
an hour in the trough, muſt be taken 
out, and wrung as before, and again 
waſhed in ley. The ſame liquor may 
ſerve for ſeveral repeated immerſions, 
except that which was uſed in the firſt, 
until entirely exhauſted; taking care, 
that, v when it appears. too weak, it be 
+», rendered 
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rendered of a proper ſtrength, by the 
addition of a ſufficient Proportion of 
newly prepared liquor. 1% in 26% d 


Wben the cloth appears to have ac- 
quired a proper degree of whiteneſs, 
excepting only ſome few black threads 
and the ſelveges, it muſt be filled with 
black ſoap, and ſtrongly rubbed for 
| ſome time; after which, it is again to 
be waſhed in alkaline ley, and to re- 
ceive one other immerſion in the w_ 
genated liquor. 


It is difficult to determine, à priori, 
what ought to be the preciſe number 
of immerſions in the liquor, and waſh. 
ings with ley, as this is liable to conſi- 
derable variation, according to the na- 
ture of the cloth, and its materials. In 


general, 


1H AD 
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are ſuſſicient for cloths made 


of flax or of hemp. 


of each 


i 


* 


&- of * , 
Pl 
wY 4 Gia 
5 ** 
EL 7 
* 
* py 
Ol * 
* * * 
7 — * 1 * 
os i ” , 
— o * 
— 
* - o 
i * 


CE Ge —— . 4 ˙ eo ＋— 6 mance 
N - ue 


OF BLEACHING: 113 


SECT. V. 


Of the Preparation and Employment of. 
Alkaline Ley in the New Bleaching. 
Proceſs. 


ROM want of ſufficient experi- 
mental knowledge, I cannot pre- 
tend to direct, with certainty, in what 
manner the alkaline ley ought to be 
prepared, ſo as beſt to ſerve the purpoſe 
in bleaching, according to this new 
proceſs. This very uſeful and neceſ-. 
fary operation has hitherto been direc. 
ted merely by cuſtom, without any cer. 
tain rule; and is even variouſly prae- 
tiſed in different parts of the country. 
Be: OIL UBT, | 


= 
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I can only ſay, that, ſo far as [ have 
been able to aſcertain, it ſeems of great 
advantage that the alkali be made cauſ. 
tic *, by having one third its weight 
of „ mixed with it, before the 
water of ſolution is poured on. It is 
abſolutely. neceſſary, however,. when 
this is practiſed, that the ley be filter- 


ed through a coarſe linen cloth, to pre- 
vent 


The effect of the quick-lime, in rendering 
an alkali caaſtic, depends upon the greater af- 
finity of carbonic acid, or fixed air, to calcare · 
dus earth, than to alkali. The alkali, when 
deprived of its carbonic acid, becomes greatly 
more powerful, as a ſolvent of ſuch oily and 
reſinous particles as are preſent in the cloth, 
and render it foul ; and, conſequently, with 
proper precautions, mult be greatly preferable, 
in bleaching, to alkali in-its ordinary mild and 
leſs active ſtate, ſaturated to a certain degree 


with carbonic acid.— T. 
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vent any particles of the lime from be- 
ing mixed with it; becauſe, if any of 
theſe particles were to get into the 
cloth which is bleaching, it might be 
corroded, and injured in its texture, 
by the hardneſs and acrimony of the 
He 779 hal £47; 


By this manner of preparation,. the 
- ley is rendered greatly more active and 
efficacious, ſo as, of conſequence, not 
to require being made ſo ſtrong of the 
alkali as would otherwiſe be neceſſary; 
and yet, providing it be not made too 
ſtrong, notwithſtanding the popular 
prejudice againſt its uſe in bleaching, 
the cloth does not ſuffer from it the 
ſmalleſt” injury. I have, beſides, re- 
marked,-that it is both uſeleſs, and even 
hurtful, to ſuffer the cloth to remain 
n L 2 long 
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long in the ley, but that the ley ought 
to be very hot, and of a ſufficient _ 
ſtrength, as, otherwiſe, cloths which 
have been whitened by the oxygenated 
liquor are liable to become of a red · 
diſh colour, when again ;expoſed to the 
action of the alkaline leys. In the ex- 


* FEE 


periments which I am about to men- 


Won this circumſtance took VO 


af 
Ar Caillau ao; mmm—m—— 
ments, at Paris, upon the new bleach» 
ing proceſs, chiefly with cotton cloths, 
which are much more eaſily bleached, 
and require much fewer of the alternate 
immerſions in ley and oxygenated li- 
quor than thoſe which are made of flax 
or of hemp. He afterwards went to 
St Quentin, where he operated, in the 
large way, upon the cloths of that di- 
ſtrict; 
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ſtriet; but he there found, that, thong 
all the cloth he had whitened gave 
great ſatisfaction to the manufacturers, 
with regard to its colour and texture, 
yet it recovered its brownnels; in ſome 
degree, either when paſſed through 
common ley, or when left for ſome 
time in the warehouſe. The ſame cirs 
cumſtance happened with all the cloths 
which were bleached by Mr Decroiſille 
at Rouen; and I obſerved the fame 
change to take place upon ſuch rem- 
nants as had been whitened in my la- 
boratory. At the ſame time, however, 
Mr Bonjour of Valenciennes, and Mr 
Welter of Lille, inſiſted, that ſuch 
eloths and threads, as had been bleach- 
ed by them, preſerved their colour and 
whiteneſs completely, in every trial to 
which they were ſubjected. 

* L 3 1 
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„ichen after diſcovered, that the im- 
— of my bleaching proceſs = 
proceeded from the improper manner 
in which + had employed the alkaline 
ley. In the experimental trials made 
in my laboratory, L only heated the lex, 
and poured it, when hat, into à veſlal, 
where the ſmall pieces of cloth were . 
fubmitted to its action. In this veſſel, 
the ley quickly became cool, and, con- 
ſequently, was unable to act with ſuffi- 
cient efficacy; but, when I kept the 
ley at a degree af heat approaching to 
or three hours, 1 found that it then as 
ted with proper power, and was no 
longer ſubject to the inconveniencies L 
| had before encountered. Hence it ap- 
| pears, that the accidents which had oc- 
eurred to. Meſſrs Caillau and Decrow 
fille, 
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. fille, and to myſelf, were entirely OW. 
ing to the weakneſs, and too great colde 
neſs of the * — 


Jo be aſſured that the ſubſtances we 
n bleached. according to the new 
procels, are ſufficiently and permanent 
ly whitened, it is requiſite that they 
ſhall not have ſuffered any change of 
colour, in conſequence of the laſt ley 
to which they have been ſubjected. 
This is the proper teſt of their being 
completely bleached; but it is proper, 
aſter coming out of the laſt ley, that 


| they be again ſteeped for a few mi- 


nutes in the oxygenated liquor. 


SECT 


NEW METHOD 
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1 Of the: Preparation and Employment, of 
1  Aciqulous Liquid, or Dilute Sulphurig 


Wy 
> Acid, in the New Manner Y Bleach. 


i 6 | TMMzDiaTzLy after the laſt immer- 
1 * fion; the cloth muſt be plunged i in- 
| to ſour milk, or into water acidulated; 
to a proper degree, with ſulphuric acid *; 
i | "533 i477 DH}. Mi | 'P 


"7 F008 From ſome experiments, inſerted in the 
ö laſt ſection of this Eſſay, it might be worth 
while to try whether the ſulphurous acid would 
act more effectually than the ſulphuric upon 


the bleached ſubſtances, ſo as to remove any 
remains 


OF BLEACHING, 12] 


J am not perfectly acquainted with 
the proper [proportions of ſulphuric 
acid and water for this operation; but 
I believe, that one part, by weight, of 
the acid, diluted with fifty parts of wa- 
ter, may be uſed with ſafety; and that 
this liquor will ſucceſsfully anſwer the 
purpoſe it is intended for. The 


remains of colour left by the oxygenated Ti- 
quor, I have, in another note, explained the 
difference between theſe two acids: Thoſe 
1. — I. 10% f1 


* It is of the utmoſt conſequence that che 
water and acid be mixed together with the 
greateſt accuracy ; for the ſulphuric acid, be · 
ing greatly heavier than water, falls to the 
bottom; and, if ſufficient care be not taken, 

the 
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bleached ſubſtances muſt be kept im- 


merſed in this acidulous liquid, about 
milk warm, for near half an hour; af. 


ter which they are to be ftrongly wrung, 


and inſtantly plunged into water; for, 


if time were given for any evaporation 
to take place, the ſulphuric acid would 
become concentrated, in conſequence 


of the water flying off, and the bleach. 
ed ſubſtances would thereby be infal- 


libly e in their texture. 


*; 1 * 6 - - - - 3 


4 


. uſe * the dilute fulphutie als, 


ae as above, is to curry off any 


particles of iron which may adhere to 
the bleached ſubſtances, and which tend | 
greatly to injure their colour, eſpecially 


upon 


the acidulous' liquid is apt to be'fronger at 
the bottom, and will conſequently injure the 


cloth. T. 
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upon keeping them for any time. When 
the ſubſtances have been well waſhed in 
cold water, to ſeparate all the ſulphuric 
acid, they require no farther prepara- 
tion, except being dried, and dreſſed 
up in the ordinary manner, according 
to their ſeveral natures. 


It is of the utmoſt conſequence to 
prepare the acidulated liquid with great 
care; as, when too ſtrong of the ſul- 
phuric acid, it may injure the cloth, 
and other ſubſtances, very materially: 
ladeed, to inattention to this circum-· 
ſtance, I am diſpoſed to attribute the 
following accident. A parcel of cloths. 


were ſent to Mr Bonjour, on purpoſe 
| to 


* Theſe dreſſing operations uſually are, 
ſtarching, bectling, calendering, and lapping. 
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% NEW METHOD 


to make trial of the efficacy of the neu, 
proceſs for bleaehing; upon theſe he 
performed two diſtindt proceſſes; one 
the finer kinds, ſuch as cambricks, 
lawns, &c.; and the' other for coarſer 
Kinds of goods. The bleaching of the 
former ſueceeded perfectly in every re- 
ſpect; but the perſon whom Mr Bon- 


jour had employed to acidulate the wa- 
ter with ſulphurie acid, for the coarſer 


goods, having put in, for a ſmall quan- 
tity of cloth, ſuch à portion of acid as 
had uſually been made uſe of for a 
much larger, the cloth was very conſi - 
derably weakened in its texture; which 
had never before happened in all the 


dleaching operations, which had been 


performed by him for more than a year 


ban d 0 70 
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97 the Manner of E mploying the Ox Ne- 
nuated Liquor, for Bleaching Cotton and 
Thr ead. * 8 | | 


"HE bleaching of cotton cloth is 
greatly more eaſy, and leſs tedi- 
ous, than that of ſtuffs made of flax or. 
hemp. Two, or at moſt three leys, 
with an equal number of immerſions 
the oxygenated liquor, are ſuſſicient 
for rendering theſe perfectly white. 
And, as' they bleach ſo much more. 
readily, it is very convenient and eco 
nomical, when we have cloths of flax | 
or of hemp, and of cotton, to bleach at 

e nn F. 
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the ſame time, to reſerve for the cot- 
ton ſtuffs the oxygenated liquors, which 
have already been weakened by their 
action upon the linen or hempen cloths. 
It is of great conſequence, in an econo - 
mical view, that the power of the oxy- 
genated liquor be exhauſted as much 
as poſlible ; and thoſe which have been 
already ſo. much weakened, by acting 
upon flaxen or hempen ſtuffs, as to be 
no longer capable of producing any 
perceptible effect upon them, .are ſtil 
ſufficiently powerful for whitening goods 
made of cotton *, 

| la 


There can be no doubt of the propriety 
| of this economical direction; but. it mult be 
y obſerved, at the ſame time, that, as theſe li · 
quors are ſo much weakened, it will neceſſarĩi- 
iy require that the goods, to be bleached in 


this 
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In the ordinary bleaching proceſs, 
the whitening of thread is attended 
with greatly more trouble and incon- 
venience than that of cloth, in conſe. 
quence of the greater number of ſup«" 
faces which muſt neceſſarily be expo- 
ſed to the action of the atmoſphere, 
Even in the new proceſs, by means of 
oxygenated liquor, a part of theſe dif. 
ficulties remain, with reſpect to thread; 
but then, it at laſt turns out more ad- 
vantageous than even with cloths. 


"t þ "4 £ i626 — „ a « 
' AS * S +4 3 


Mr Welter, with 160 partners, has 
eſtabliſhed a bleaching manufactory for 
thread, 


this manner, be expoſed both more frequently, 
and longer each. time, to the action of theſe 
exhauſted liquors, than if freſh prepares _ 
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| thread, at Lille, upon the new prin- 
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ciples, which has met with ſo much 
ſucceſs, that he has already begun two 
fimilar eſtabliſhments. He finds, that 


ſome kinds of thread require ten, or 


even twelve, alternate expoſitions to 


alkaline ley and oxygenated. liquor; 


and, on purpoſe that the thread may. 
be entirely ſurrounded with the liquor, 
he arranges them very lightly, ſo as 
not to be any way ſqueezed or preſſed 
together, in baſkets, which are placed 
in the troughs appropriated for recei- 
ving the oxygenated liquor, He finds 
likewiſe, as I have before mentioned, 


that, when the liquor has been conſi- 


derably weakened, in conſequence of 
its action upon linen thread, it may ſtill 
be very advantageouſly uſed for pinch, 


| ing cotton thread, © . 


at le 
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See Mi — Remarks upon the 
Subject. Te Means of Aſeertaining 

; the Preciſe Strength of the Oxygenated 
| Liquor—Yavelle Lixivium—Uſe of te 
FS duum Ty Diſtillation, Te” 


BISTOF TG SE: F755: Xa * 
N my firſt experiments upon the ef. 
A cacy of oxygenated muriatic acid, 
for bleaching different ſubſtances, L 
tried whether it might not be more ad- 
 vantageouſly employed in the ſtate of 
gas, directly applied to the ſubſtances, 
than when combined previouſly with: 


water; and I actually found that it ac. 


ted with conſiderably more quickneſsi. - 
Af M3, But, 
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But, in | ſpite of every precaution which 


1-could devile, there was always a very — 


conſiderable loſs of gas; the parts of 


the ſubſtances ſubmitted to experiment, 


- which were moſt expoſed to its action, 
were liable to be greatly weakened in 
their texture; and it was greatly more 
 diflicult to produce an equal degree of 
whiteneſs over the whole of the ſtuffs. 


For theſe reaſons, among others, I was 
induced to deſiſt from uſing it in this 


manner, and to prefer the - proceſs 


which I have already endeavoured to 


deſeribe. | 154-4164 bashit pike 


$& U 


on e to ited G4 every 


i accident or injury to the | 
ſubſtances, which may be bleached ac- 


cording to the new proceſs, from the 


200 great lu of the oxygenated 
2 * f . | 15 liquor, 
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"RAR and to obviate ſuch other WY 
culties as may occur, from employing 

it either too ſtrong or too weak, it is of 
great importance that we ſhould poſſeſs 
ſome accurate means for aſcertaining 1 its 
ſtrength ;/ and for this deſireable pur- 
poſe, Mr Decroiſille has contrived a 
teſt, or gauge, by means of a ſolution 
of indigo in ſulphuric acid. He takes 
one part, by weight, of indigo, redu- 
ced to a fine powder, with eight parts 
of concentrated ſulphuric acid, and dis 
geſts this mixture in a matraſs, expo» 
ſed to a ſand heat for ſome hours, un- 
til the indigo is completely diſſolved 
by the acid. This ſolution is then di- 
luted with one thouſand parts of wa- 
ter, and is to be employed for meaſu- 
ning the force of the en liquor, 

_ us follows: | 
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One tneaſure of this teſt ſolution ii 
put into a graduated -glaſs tube, and. 
the oxygenated liquor is gradually ad- 
ded to it, until the blue colour of the 
indigo is completely deſtroyed. We 
then determine, by means of the de- 


grees upon the tube, how many mea - 


fares are neceſſary, for this purpoſe, ob 
exygenated liquor, the ſtrength and 
goodneſs of which has been previouſly 


cloth; and this being once found, will. 


ever after. ſerve as a ſtandard of com · 
pariſon. for determining 'the relative 
ſtrengths of other oxygenated liquors. 
Mr Watt employs a ſolution of. cochi. 
neal for the ſame purpoſe. | 


— 


While engaged in my firſt experi- 


ments upon this ſubject, I was requeſt- 


-41 4 108 | £4 
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ed to direct ſome people at Javelle in 
the method of preparing the oxyge- 
nated muriatic acid, and of employing 
it in the bleaching proceſs. Being ex- 
tremely deſirous of promoting the ex- 
tenſion of the new proceſs, I readily 
went twice upon this errand:to Javelle, 
where I executed he proceſs for pre= 
paring oxygenated muriatic acid, in 
veſſels taken with me for the purpoſe, 
and whitened ſome pattern pieces of 
cloth as a ſpecimen of the manner of 
operating. At that period, I ſtill en- 
ployed a conſiderably concentrated oxy- 
genated liquor, with which 1 mixed a 
ſmall quantity of alkali, 


Some time afterwards, the Javelle 
manufacturers publiſhed advertiſements 
in ſeveral periadical. papers, ſetting 

' forth 
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forth, that they had diſcovered a par- 
ticular chemical liquor, called by them 
the Javelle lixivium, which had the 
property of being able to bleach cloths. 
by means of a few hours immerſion. 
The only change theſe people made 
upon the proceſs, which L had executed 
in their preſence, was by adding ſome 
alkali to the water before it is impreg- 
nated with gas; by this the liquor can 
be greatly more concentrated than in 
the ordinary manner, and requires be- 
8 ing afterwards dilated with ſeveral 
times its bulk of water before it is, 
nn via Fe a8 / 
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By employing the following propor- 
To tions of ingredients, I ſucceeded in 
| imitating the pretended Javelle lixivi- 
FR ym. Two ounces and a half of com- 
au A "av 
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mon ſalt, two ounces of ſulphuric acid, 
and'fix drams of black oxyd of matt» 
ganeſe, were put into the matraſs; and 
in the jar, intended for condenſing the 
gas, was placed five ounces of potaſh, 
diſſolved in fixteen ounces of water, 
The Javelle liquor has a reddiſh tinge, 
from its containing a ſmall portion of 
manganeſe, which either paſſes over in 
diſtillation, in conſequence of no inter- 
mediate' jar being employed, or is oc · 
| caſioned by a ſmall portion of that mi- 
neral, uſually contained in the potaſh, | 
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This liquor may be diluted with from 
ten to twelve times its bulk of water, 
and will' even then bleach or whiten 
ſuch ſubſtances as are expoſed to it 
more quickly than the ſimple oxyge- 
nated liquor, which has been deſcribed. 
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in the former ſeQtions of this IN 
But, without noticing che other impers - 
fections of the proceſs deſeribed by the 
manufacturers of Javelle, this method 
of preparing the oxygenated liquor 4s 
only adapted for bleaching cotton; 
and, beſides, from the oxygenated im: 
riatic acid being in part combined with 
alkali, its power of action is fo much 
diminiſhed, that it is not capable of ac. 
ting upon nearly the ſame quantity of 
cloth, as if ſimply united to water, In 


the manner already recommended. 


It is evident, that, in this manner of 
preparing the liquor, a part of the oxy- 
genated acid combines with the potach 
to form a neutral ſalt, totally unknown 
to former chemiſts, which is called Oxy» 
genated muriat-of potaſh, In this" falt, 
ITY the 
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'the- oxygenated muriatic acid is fatu- 

conſequently, in great meaſure, depri- 
ved of its power of acting upon colour- 
ed and colouring ſubſtances ; for all, 
or moſt of the oxygen, which enters 
Into the compoſition of this neutral ſalt, 
becomes uſeleſs in the bleaching pro- 
"ceſs. Of this we have complete evi- 
. dence, from à circumſtance which 1 
formerly took notice of, in a Memoir 
upon ſome of the chemical combina- 
tions of the oxygenated muriatic acid, 
chat the oxygenated muriat of potaſh 
has no aQion whatever upon colours. 


In the Memoir above referred to, 
which is printed in the collection of the 
Turin Academy, 1 have given a detailed 
' account of the phenomena preſented by 
N e 
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potaſh, combined with the;oxygenated 
muriatic acid, to which, for farther par · 
Liculars, I.muſt refer my readers. 
| $3) 5H Ra 184 
10 theſe objeQions I may, add, chat 
the expence of the potaſh, employed in 


this proceſs for concentrating, and in 


part deſtroying the efficacy of, the oxy- 
genated acid, is entirely thrown away. 
Notwithſtanding; of all theſe: objections, 


one of the original eſtabliſhers of the 


Javelle proceſs, having gone over to 


| England, has had the effrontery to de- 
mand an excluſive; prixilege for the 


preparation and ſale of the Javelle li- 
quor, as a new. invention of his own. 
| $396] 1 


I flatter. mylel, that 0 information 
I have given in this Eſſay, may be ſuſſi- 


«cient for directing ſuch as are inclined 


to 


* 


OF BLEACHING: 19 , 
to · undertake the trial of the new bleach» 
ing proceſs. Experience will undoubt- 
edly improve our knowledge of the ſub- 
ject, and bring us nearer towards per- 
fection; and T undertake to give public 
notice of every improvement upon the 
proceſs which may. come to my knows 
lag pied i RR GL root? (Hang 
HOP * | | 

There is one very important point, 
upon which T cannot at preſent explain 
myſelf particularly, becauſe. the proceſs 
was invented by, another, and has only 
deen communicated to me as a ſecret. 
It is the means of ſeparating, from the 
reſidus of the different diſtillations; 
which I directed to be preſerved for 
this is purpoſe, the ſoda ” which h formed 


: 4's The hat a diflilation conſt 
Pe N 2 _ -- principally 
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part of the common ſalt employed 19, 
Ou the muriatic-acid, . ni 
Mr de Ln * made fond 
experiments with this view, by my de- 
fe, upon the refiduum, the reſults of 
which he has communicated. to me 4 
and, from his firſt eſſays, be has reaſon. 
to 


principally. of tuo neutral falts;. the one is the. 
| ſulphuric acid employed in the proceſs, united 
with the ſoda of the ſea falt ; the other is com · 
poſed of part of the muriatic acid of the ſes. 
Wt | Not conceive it a difficult matter to ſeparate, 
1 the ſormer of theſe, which, under the name 

of Glauber's ſalt, gives a very good price in the 

market; but, as I have not had any opportu- 

nity of trying experiments on the ſubject, 1 
7 ſhall. not obtrude any. theoretic plans for, the. 
50 . 
9025 35 ſoon as poſſible.— T. 
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to eonelude, this the advantages which. 
may be derived from the ſoda, in this- 
manner, may be ſufficient to pay almolt.. 
the whole 'expence of the proceſs for 
preparing the oxygenated liquor; ſo 
that this new proeeſs for bleaching will 
be reduced to very little more than the 
expence'of preparing the alkaline leys. 
Fam acquainted with ſeveral proceſſes 
Pope, for being employed with this. 
view; but, haying been communicated 
— do not od myſelf at 
e eee ir be * 

It : would be of great Aa pa to: 
the bleaching buſineſs, according to. 
this new method, if the proceſs for 
making fulphuric acid | could be. con · 

joined in the | fame mavufaQory ; as,. 


hx, ibis means, the ace acid, . 
111 N 1 | which: 
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IF There 18 great reaſon to hope, that 
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Which is the heavieſt part of the ene 


pence. in producing the oxygenated lil: 
quor, could be procured a great. deal. 
cheaper than when purchaſed from the 
preſent: manufacturers of that. acid ;. 
ſecond proceſs, by which the. ſulphu-- 
ric acid is concentrated, might be ſpa · 


red. 


- 
n 
EF L > 


the-proceſs. by. which the ſulphuric acid+ 
is prepared will ſoon be brought to 
perfection, by leaving out the uſe of 
nitre, and by diminiſſing the loſs of 
acid in vapour . By theſe means, and 

| ey 4 15K 77411 by 

®* We are referred by Mr Berthollet-to he 
Encyclopedic Methodique, page 357. ſor an | 
account of theſe improvements upon the pro- 
PT” : 5 C6 


Ach. 2 


. the neceſſary ſulphuric: 
acid in the bleaching manufactory, the 
price of the oxygenated-liquor: will be! 
rape en N | 


5 tn addition to theſe advantages, we- 
may hope to ſee the application of the 


proper machinery. And beſides, when 
che action of the alkaline ley is entirely. | 
exhauſted, in conſequence of its alkali. 
being ſaturated with -extraQive matter, 
or with colouring particles, or both, it 
might'readily be recovered again, eſpe · 
cially in countries where feuel is cheap, 
by evaporatimg the ſpent ley to dryneſs,. 
and calcining the ſalt, ſo as to deſtroy 
: | uch 
beſs for preparing the ſulphuric acid; which 
muſt be of infinite conſequence io many of ouy 


manufactures.— T. 


leys brought to perfection, by the uſe of 
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Advantage which may naturally be e 
pected to follow the Introduction of de 


New, f ge for Bleaching. 


by * 


ap Enna 
oxygenated liquor amounts only to 
one halfpenny per gallon , in ſuch. 
provinces. of France as are not ſubjed;. 
to the gabells.ypon ſalt, it is found ads. 

„ In the original, it. is. three deniers the. 
Paris pint. The Paris pint is ſomewhat more 
than double the Engliſh; and I believe the. | 
denier is about obe-fixth. of an Engliſh. fare” 
thing-—T,. 


ot NEW METHOD 


proceſs, when properly conducted; there 
can be no doubt that it muſt become 
vaſtly more advantageous, when com- 
bined with theſe economical plans of 
management which I. have juſt now 
pointed out. But, ſo long as the oxy- 
gentated liquor. continues to. be. any 
thing dear, there muſt remain a very 

conſiderable preference in favour of 
the finer ſtuffs, with regard to the new 
bleaching proceſs becauſe theſe not 
only preſent a much ſmaller quantity 
of matter to be whitened in the fame 
number of yards than coarſe cloths, 
but are even much more eaſily bleacts 
ed; hence one yard of fine cloth re. 
quires a conſiderably ſmaller quantity 
of oxygenated liquor to b bleach it than 
is neceſſary for a yard of coarſe cloth 3. 
2nd! ane pound. of, ſine ſtuff requires 
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leſs eihan is requiſite; for. bleaching A 
eee e abil: 1456 


4; Tao the fulleſt lat 
may be derived from the neu method, 

dt ought neceſſarily to be eſtabliſhed in 

AA. country which As not ſubject to the 


| 
tax upon common ſalt * ;-for it is very i 
evident, that, unleſs ſalt can be procu- | ; 
red at a low price, the oxygenated li- j | 
-quor muſt become too expenſive. for | | | 
general uſe, With a view to obviate | 
Ahis difficulty, the Board for encoura- 1 


— — —_— — — — 
o 
OY 


. 18 


| * This obſervation points. out the JOE 
of a very neceſſary regulation i in Britain: As 


- 
＋roᷣ nn —— 
\ 56 * 


D 


A * 


ſalt i is free from duty in Ireland, our manu- 
faclurers moſt loſe eventually in a competition 
with thoſe-of our ſiſter kingdom, unleſs ſore 
precautions be uſed for furniſhing ſalt at an 
eaſy rate to the Britiſh bleacher.— T. 
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that falt ſhould be furniſhed at a low 
Price to the bleachers, being previouſ- 
Iu rendered foul, by mixing with each 
Hundred weight of ſalt one pound of 
1 martial vitriol. By this means its co- 
Iuosur and taſte are ſo effectually conta - 
minated, as to be readily diſtinguiſh» 
able, and the ſalt becomes totally unfit 
- for ordinary uſes. And the means by 
which ſalt, that has been mixed in this 
manner, can be refined, ſo as again to 
render it fit for uſe, are fo expenſive 
- and troubleſome, as to render it alto- 
| gether impraQticable, with any fraudu- 
„ view. To theſe precautions, pro- 
| per inſpection, under the revenue offi- 
cers, might be added, ſo as effectually 
to prevent any poſſibility of fraud. 

ot: | It 
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It ds not, however; ſolely by forming 


pence of the new and of the old me- 
thods of bleaching, that we are to judge 
of the intrinſic merits of the new pro- 
ceſs, or to pronounce that it is more or 
leſa advantageous than the ordinary 
method. There ate other conſidera» 
tions which might juſtly give it the 


preference, were it even found ulti- 
mately to be attended with a little more 


expence than the old method of bleach- 
ing. | 


In the ordinary method, it uſually, 


requires ſeyeral months to bleach cloths 


and threads, which, by the new pro- 


cels, may very readily be accompliſhed 
in ſive or ſix days, « even in a large eſta- 
bliſhment ; ; for, in the ſmaller way of 

O experi- 


a rigorous compariſon between the ex · 


ö 


will require a eden w time "_ 


0 NEW METHOD 


experiment, the proceſs of, bleaching 


may be finiſhed. in two or three days, 
without hurry or difficulty. , The new 


method may likewiſe be practiſed du- _ 


ring winter with equal facility as in 
ſummer, whilſt the ordinary method 
can only be followed during the ſum- 
mer months. The drying of the ſub. 
ſtances which haye been bleached is 
the only part of the new proceſs which 


winter. | 


At preſent, the lower order of people 
in the country, who employ their lei- 


ſure from ruſtic labour en q 


It is curious how much reſemblance there 
is in this circumſtance between the lower or- 
der of the people in France and in Scotland, 

| 1 owing, 


== 


bl 


for ſending their threads or cloths to 
the bleachfield, which is often at a great 
diſtance, and which always requires a 
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are obliged to wait the proper ſeaſon 


long time for bleaching their goods, 


In the mean. 2 being preſſed by 


i their 
owing, moſt probably, to the intimate connec - 
tion which formerly ſubſiſted between the two 


nations. The private manufaQure riſes conſi · 


derably higher in Scotland, as many ladies of 
high rank, and moſt of the gentry in the coun- 
try, employ their maid ſervants, and poor 
neighbours, in ſpinning during winter, and 
get the yarn manufactured into linen of vari- 
ous kinds for the family uſe. This practice 


leſſens daily; but, till very lately, by far the 


greater number of families in Scotland, from 
the nobility downwards, were entirely ſupplied 


with every kind of linen by the dtn. of nd 


taites. . 


8 . 
1 " — — — 5 N _ 
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their neceflitous circumſtances, they ere | 
frequently under the neceſſity of ſelling, 


even at an under value, to intermediate 


dealers, who thus draw a profit from 
their poverty. But, if manufactories 
for preparing the - oxygenated liquor 


were ſufficiently numerous, theſe poor 


people might be enabled to enjoy the 
whole profits of their laborious induſ- 
try, by whitening their goods as ſoon 
enen as Hops are manufactured. 


The commercial dealers in theſe goods 
is often reduced, in conſequence of un- 


favourable bleaching ſeaſons, to the ne- 


ceflity of fulfilling his engagements at 
a very great loſs; being obliged to fill 


his warehouſes, at a great expence, du- 
ring the bleaching ſeaſon, that he may. 
thereby be able to ſerve. his cuſtomers 

| through. 
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through the remainder of the year. He 
often finds himſelf unable to take ad- 
vantage of favourable opportunities for 
ſpeculation, which ſometimes unexpec- 
tedly offer, becauſe it would require 
too long a time to bleach the cloths he 
has occaſion for, and he is not able 
to lie ſo long out of his money, for 
want of ſufficient capital, It is evident 
that theſe difficulties will vaniſh alto- 
gether, or be reduced almoſt to nothing, 
by the new method, as he can bring 
his goods to market, fully prepared, in 
the courſe of a few days. 


Even the conſumers of the goods will 
find advantages from the introduction 
of the new method of bleaching; ſince, 
beſides ſome reduction in price, which 
muſt, neceſſarily low from the more ex- 

(tf 03 peditious, 


, 7 T// > * 
— — —— 
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peditious, and leſs expenſive ede cf 


proceeding, it is certain, that, when 
this method is properly executed, the 
original ſtrength and ſolidity of the 


flax and hemp are much leſs diminiſh. 


ed than in the ordinary proceſs; and, 
conſequently, the. cloths and threads, 
bleached in the new way, will laſt much 


longer than thoſe which were ſubjected 


to the long and numerous proceſſes of 
the old method of bleaching. It even 
appears, by the experiments of Mr De. 
croifille, that the oxygenated liquor 


contracts the pores of cotton, ſo as to 


add to its ſtrength and conſiſtancy ; 
and that it, at the fame time, enables 
it to receive more brilliant colours 
in the operations of dying and print- 


ing, 
| There 
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There 18, however, one inconveni- 
ence proceeding from the new method, 
«which it is neceſſary to notice. In con- 
ſequence of the cloths being leſs worn 
or injured by the bleaching proceſs, 
they appear coarſer than ſtuffs of the 
ſame quality, which have been bleach- 
ed by the ordinary means. From this 
circumſtance, Mr Bonjour has been 
under the neceſſity of contriving means 
to wear down, or ſoften and injure, in 
ſome degree, the texture of the cloths 
which were bleached at his eſtabliſh. | 
ment. Theſe methods of injuring the 
texture of the cloths muſt be ſufficient. 
ly evident to need no deſcription ; but 
it were better that'the buyers could be 
ſatisfied with having their goods of their 
full ſtrength ; as it needs no argument 
to prove, that they will more than com- 

penſate, 
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penſate, by their durability, for what: 
they want in apparent fineneſs. 


May I venture to hope, that, by means 
of the new method of bleaching, which 
Lhave had the. honour of announcing, 

thoſe fine and extenſive fields, which, 

in the moſt fertile regions, are now gle 
ven up to the occupation of webs, which 
muſt be ſpread out upon them through 
the whole of the fine ſeaſon of the year, 
may thus be recovered to agriculture, 
from which they are at preſent almoſt 
totally cut of; and that, by this means, 
I may contribute to increaſe the means 
of ſubſiltance, and, conſequently, the 
population of my country? 


If I do not flatter my imagination, 
the proceſs of bleaching which I have 
deſcribed, 


A 
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deſcribed, muſt be reckoned ſuperior to 
thoſe inventions which only tend to fa- 
cilitate and improve the progreſs of uſe- 
ful arts. It deſerves particular attention 
from thoſe who watch over the public 
proſperity, fince, beſides adyancing the 
intereſts of trade and manufadtures, it 
is directly calculated for increaſing the 
population and production of the coun- 


national riches and proſperity, and 
which, upon many accounts, deſerve 


F 


n 


try, which are the primary ſources of 


the utmoſt attention ſig the wm one 
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Some other Uſeful Purpoſer, in the Arte, 
10 which the Oxygenated Murjatis- 
| dleid may be applied. 


MzAn now to enumerate ſome other 
purpoſes to which the oxygenated 
muriatic acid may be advantageouſly 
applied; but. reſpecting which I have 
not hitherto had ſuch opportunities of 
information and experience, as in the 
proceſs for bleaching. | 


Cr 


There b reaſon to ſuppoſe, that it 
may be uſefully employed for deſtroy- 
* the maddered A of printed 
—dloths. 


V. 
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cloths . When theſe have been print» 


ed with different kinds of fixing li- 
quors, they are dyed with madder, by 
which .means the figures imprinted by 


the ſtamps. acquire certain ſhades of 
colour, according to the nature of the 


fixing liquor employed. But then the 
grounds of the cloths acquire the co- 
lour of the madder at the fame time, 
which muſt neceſſarily be diſcharged; 
and, as in this place, it is much leſs fix- 
ed than —_ the parts which have been 


ſtamped | 


* I am ignorant of the technical terms in 
the cloth printing buſineſs; but there can be 
no difficulty to underſtand what is here meant 
by the ground of cloth dyed with madder, 
and the figures, where the ground is fixed, by 
being ſtamped with different materials proper 
for giving ſtability, and the proper ſhade to 
-r. 
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ſtamped with various ſubſtances, intend» 
ed to fix and vary the colour, it is de- 
ſtroyed by means of cow dung and bran, 
and by long expoſure to the ſun and | 
air in bleaching fields. 


Ils endeayoured to anſwer this purpoſe. 
by means of the oxygenated muriatic 
acid, but always found that the colours 
of the ſtamps, which ought to be pre- 
ſerved, were materially changed by its 
action. Mr Henry, an able chemiſt of 
Mancheſter, has diſcovered, that this bad 
effect of the oxygenated liquor may be 
ſucceſsfully prevented by means of the 
earbonates of potaſh, or of ſoda . 1 
1 punt. 4 TER 


*The ſubſtances here meant are what were, 
in the old chemical language, called a#rated 
fixt vegetable, and mineral atkalies or, for com- 

- mon 
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am unacquainted with the particulars 


of Mr Henry's proceſs. Mr Decroifille 


informed me, about the ſame time, that 
he had made a fimilar diſcovery; and I 
ſoon afterwards confirmed it, by making 


uſe of the proceſs I have already de- 


ſcribed for imitating the Javelle lixivi- 


um, and employing that liquid en 
e y. with water. 


1 


mon uſe in manufaQures, the ſubſtances called, 
in commerce, fotaſh, and pearlaſh, and barilla, 


will ſerve the purpoſe, It is ſufficient, in this 
publication, to explain ſuch terms as ſeem at- 
tended with any difficulties to general readers. 
Thoſe who wiſh for more particular informa · 
tion reſpecting the new chemical nomenclature, 
and the reaſons of its authors for ſetting aſide 
the old language, will find them at full length 
in Lavoiſier's Elements of Chemiſtry.— T. 
P | 
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| I communicated this circumſtance to 
Mr Oberkampf, who ſeizes every op- 
portunity for improving the beautiful 
manufacture which he carries on at 
Jouy. He loſt no time in making trial 
of the proceſs, which he now continues, 
with the aſſiſtance of Mr Royer; and it 


promiſſes to be of excellent uſe with 
ſuch colours as do not contain iron. 


Theſe are weakened conſiderably by 
the oxygenated alkaline liquid; but the 


red colours, on the contrary, acquire 


from it a greater degree of brilliancy 


than from the ordinary proceſs. I am 


not, however, as yet ſufficiently ac- 
quainted with the methods of proceed- 


Ing, to be enabled to give an account 
of the particulars of this proceſs. 


* 
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| T have learned lately from Mr T ays 


lor, a celebrated manufacturer of Man» 


cheſter, where the new bleaching pro 
ceſs has been lately introduced, that it 
is not always neceſſary to add an alkali 
to the oxygenated muriatic acid for the 
above mentioned purpoſe; and that the 
colours which contain iron are not al- 
ways weakened by its uſe. Theſe cir- 
cumſtances are probably owing to ſome 
variations in the methods there employ- 
ed.for printing the cloths, 


In the trials which have been made 
at Jouy, the expence of the new pro- 
ceſs has turned out to be more conſi- 
derable than that of the ordinary pros 
ceſs, on account of the high price of 
falt. This is an additional proof of the 
diſadvantages to which the manufacto- 
P a. ries 
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ries of printed cloths are liable, when 
ſituated in countries where the ſalt tax 
is eſtabliſhed. 


It is probably of more conſequence, 
in the application of the new method 
to the calico printing, to be enabled to 
aſcertain the relative ſtrength of the 
oxygenated alkaline liquor, than of the 
ſimple oxygenated liquor for bleach- 
ing; but for this particular purpoſe we 
cannot employ the ſolution of indigo, 
as formerly directed; becauſe, accord- 


ing to information I have received up- 
on this ſubject from Mr Watt, the al- 
kali, which is mixed with the oxyge- 
nated acid for the printing buſineſs, in 
a great meaſure defends the indigo, ſo 
that its colour becomes only imperfect. 


I defiroyed by the action of the ox y- 


genated 
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genated muriatic acid. We are ſtill, 
however, in poſſeſſion of another teſt, 
or means for determining the force of 
action of the oxygenated alkaline liquor, 
as Mr Watt has found that a ſolution of 
cochineal will anſwer the en voy . 
man. 
8 
Both Mr Heary of Manchefter, and 
Mr Decroiſille of Rouen, have obſer- 
ved, that this-oxygenated alkaline liquor 
may be very ſucceſsfully employed for 
heightening the colour of cottons which . 
have been dyed with Turkiſh red. 
have formerly ſhown, that, by means 
of oxygenated muriatic acid; the green 
vegetable wax * may be bleached; but 
Ny | bo: 
This ſubſtance is procured in America, 
3. | aud 
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I have never been able to render it 
equal in whiteneſs to bleached bees 
wax, as it always retained a yellowiſh 
hue; though, by this proceſs, it is made 
very nearly to reſemble bleached bees 


wax in its other properties. I had like- 


wiſe found, that, by the new proceſs, 
bees wax might be very perfectly 


| bleached ; but then, it required to be 


frequently melted, and to have the oxy- 


genating proceſs ſo often repeated, that 


I eonſidered the old method of whiten- 
ing it as more generally advantageous, 
owing to the expence of employing the 

5 new 


and other countries, from the berries of the 
myrtus cerifera, or candleberry myrtle, and is 
much employed for making candles, fit for the 
wanher latitudes, and has been of late fre- 
quently ſubllituted, inſtead of bees wax, in the 
eompoſition of plaſters and ointments.— T. | 
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new one. I have ſince learned; hows 
ever, from the Chevalier Landriani, 
that Baron Born has diſcovered that 
yellow bees wax is very readily bleach» 
ed, when expoſed to the vapours of the 
oxygenated muriatic acid; and that the 
Baron intends eſtabliſhing a manufac. 
tory for this purpoſe. In this proceſs, 
the employment of the oxygenated mu- 
riatic acid, in the ſtate of gas, does nat 
appear to be attended with the incon- 
veniencies I formerly pointed out, when 
treating of its application to.the bleach. 
ing of cloths; and I have little doubt 
that it may ſucceed in this way ex- 
tremely well. 


In the firſt volume of the Annales 
de Chymie, we learn from Mr Chaptal, 
that the oxygenated muriatic acid can 


be 
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be employed with great ſucceſs: for 
cleaning and reſtoring old books, and 
copperplate engravings, which have 


been much ſoiled and ee 11 


time. 


I have already mentioned, in my ſor- 


mer Memoirs upon this ſubject to the 


Academy, that the oxygenated muria- 


tic acid may be very uſefully employed 


as a teſt of the durability of- colours, 
and for diſcovering, in a moment, what 


changes they are liable to ſuffer by long 
expoſure to the ſun and air. A very 
great number of experiments have 


thoroughly 


2 


- * The information contained in Mr Chap- 


1 tal's Memoir I have thought proper to add, 


as a ſupplementary ſection, to this tranſlation, 
as it may be applied to ſome uſeful purpoſes. 


. 


OF BLEACHING: 169 


thoroughly fatisfied me of its uſefulneſs 
in this reſpeQ; and I have hitherto dif, 
covered exceedingly few exceptions to- 
the general rule. Indeed, I am convins 
ced that we ſhall never be miſtaken in 
this teſt, if. an oxygenated liquor, of 
one uniform degree of ſtrength, be em- 
ployed, - into which ſmall ſpecimens of. 
the colours intended to be tried are 
immerſed, for a determinate ſpace of 
time . 
* Tha 


In the application of the oxygenated li- 
quor, as a teſt of the durability which may be 
expected from colours, when expoſed to the 
action of the ſun and air, it ſeems proper that 
a very dilute liquor ſhould: be employed; as, 
otherwiſe, colours may be bleached, or de- 
ſtroyed, by a ſtronger liquor, which would 
withſtand the flow oxygenation produced by 

tae 
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" 8 The Baron de Dietrich informs me, 
that Mr Hauſſman of Colmar has dif- 
4 covered, that every kind of colour may 
be diſcharged from cloths by means of 
the oxygenated muriatic liquor, if they 


are afterwards ſteeped in dilute ſulphu- 
ric acid, on purpoſe to diſſolve the me- 
tallic particles which enter into the com. 
poſition of many kinds of dyes. 


It 1s neceſſary. to remark, as I have 
ſhown in the ſequel of my obſervations 


upon. the ſulphurous acid *, that the 
oxygenated 


the action of the air, aſſiſted by the ſun, ſor a 
very long time.— T. 


7 The ſulphurous acid is what is called the 
 felphurous acid of Stall, or the phloziſticated vis 


triolic acid. I have added theſe obſervations, 
extracted. 
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oxygenated muriatic acid gives a yel- 
low colour to animal ſubſtances. This 
obſervation may very probably be here. 
after applied to very uſeful purpoſes; 
and, from the circumſtances which at- 
tend it, I am inclined to believe, chat 
the above mentioned diſcovery of Mr 
Hauſſman is chiefly applicable to vege- 
table ſubſtances. 


SECT. 


extracted from the Memoir upon ſulphurons 
acid, to the end of the next ſection.— T. 
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SECT. XV. 


Some Properties of Oxygenated Muriatic 
Acid, extracted from a Memoir upon | 
this ſubject by Mr Chaptal . 


V means of oxygenated muriatic 
acid, Mr Chaptal bleached ſome 
rags of coarſe ill coloured linen, uſed 
at the paper mills for making blotting 
paper; 


„This ſection is extra ted from the firſt vo- 
lume of the Annales de Chymie. It is there 
intituled, © Report to the Royal Academy, of 
© a Memoir by Mr Chaptal, concerning ſome 
Properties of the Oxygenated Muriatic Acid; 
* tranſmitted for Publication in the Memoirs 

| « for 
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paper; and theſe rags were afterwards 
worked up into paper of an exceeding 
ly good quality. He computed, that 
the rags were by this means increaſed 
twenty · ſive per cent. in value; and that 
the expence of the proceſs, when cal - 
culated in the ſtricteſt manner, does 
not exceed ſeven t cent. 


70 , ” 5 " | 315 8 


n Mr Chaptal en he hid 
quality of oxygenated muriatic acid, to 
reſtore 


„for 1789, by the Academy of Montpelier.? 
The report was drawn up by Mr Lavoiſier and 
Mr Berthollet, and publiſhed in the Annales 
de Chymie, as containing new and uſeful che · 
mical ' information. | I here ſubjoin it to the 
tranſlation of Mr Berthollet's excellent Eſſay 
upon, the New Bleaching Proceſs, as it con- 
tains information connected with the i improve: 
ment of the SED TTY 
Ry Q 


operated upon, it is neceſſary to have 
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reſtore prints which have been ſo much 
injured by time, that the traces of their 
outlines were almoſt entirely obliters- 


ted, and the proceſs ſucceeded fo: com- 


pletely, that they appeared after it as if 
newly wrought off. He employs it 


Ukewiſe to remove the yellow colour 
which books acquire by long keeping, 
and thereby reſtores them to the origi- 
nal ſtate they were in when firſt print- 


For the reſtoration of prints, it is ſuf. 
ficient to plunge them into the oxyge- 
nated liquor, and retain. them in it a 
longer or ſhorter ſpace of time, in pro- 
portion to the concentration of the li- 
quor; but, when old books are to be 


recourſe to ſome more complicated pre- 
cautions. 
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cautions. Mr Chaptal has operated in 
different manners; but it will be ſuſlis 
cient; in this place, to deſcribe what 


Having unbound the book, and ſe- 
parated its leaves, he provides a wood. 
en frame, upon which they are laid, 
. haviog thin ſlips of wood interpoſed 
between every two leaves; and theſe 
are faſtened together by means of ſmall 
wooden wedges, which are driven in 
between the flips and the leaves . The 

| | whole 


a7 # »'S * 


PS 
N. This palſage SR aeg though lite- 


rally tranſlated ; but, as the general principles 
of the operation are ſafficiently diſtin, there 
ban be no * nn 
tice. T. o | 

"N09 Qz 
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whole being properly diſpoſed,” is im- 
| merſed in the oxygenated liquor, and 
j kept there for two or three hours, ac- 
eording to circumſtances. After this, 
the frame and its contents are taken 
out of the oxygenated liquor, and plun- 
ged into cold water. By this proceſs, 
the books are not only reſtored to their 
original appearance, but the paper ac · 
1 quires a degree of whiteneſs which it 
. never poſſeſſed before, even when new. 
The liquor has, befides, the valuable 
property of obliterating any blots, or 
other marks of common ink, which 
frequently injure the value of books or 
prints. It has not, however, power to 
cleanſe any ſtains of oil or greaſe; but 
then, we have long known that theſe 
may be removed by means of a wok, 
folution of cauſtic fixed. alkali. wy 
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Mr Chaptal likewiſe deſcribes ſome. 
experiments which he made for bleacks 
ing different pieces of cloth, by meant 
of oxygenated muriatic acid in the ſtate 
of gas ; but, from the experiments 
which have been made: by Mr Berthol- 
let * upon. this ſubject, it appears ſuf-- 
ficiently proved, that this method is- 
greatly. leſs fit ſor uſe than that in which: 
the oxygenated muriatic acid. is redu · 
ced to a liquid. form, by combination: 
with water. It appears, that, when 
uſed in the ſtate of gas, there is a much 
greater loſs of the oxygenated acid; the: 
cloths- are greatly. more fubjeQ: to be: 
injured in their ſtrength and texture, 


The experiments of Mr. Berthollet, bere 
referred to, are thoſe which are contained in 
the foregoing ſections of this Eſſay.— T. 

* 23 


I * 
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| anii-arey hasse, ahi tolba utoqually. 
bleached. From theſe experiments of, 


that, unleſs the ſubſtanees to be bleach - 


ed are ſubmitted to the alternate action 
of oxygenated muriatic acid, and of al 
kaline leys, they are liable to recover a. 
browniſh hue, either by aint 
oa lex 1 4 | 
' #13437 9B 5 i ? 
+1 Mr. Chaptal's | Mamoir, chere are: 
ſeveral other obſervations upon the oxy· 
genated muriatic acid, of which the two 
following only. are ſelected, as being, 
more. intereſting, and more original, 
than the reſt. If acetous acid, or. di- 
ſtilled vinegar, be expoſed to air load - 


# 


ed with oxygenated muriatic acid gas, 


it acquires, in a fhort time, a fliyour- 
fimilar to that of acetic acid, or radical. 
3 n 4 2+ d wr NC, tad 6 
Vinegar, 


10 
e 
* 
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vinegar,. and thereby. acquires the pro- 
perty of diſſolving copper, and forming: 
what are called crifaks of Venus, which 
chis acid cannot do in its ordinary ſtate, 
unleſs when mmm with es 
. *. | 


When copper am to the Vas- 
pour. of oxygenated muriatic acid, it: 


becomes covered with a ruſt, or oxyd, 
which is eaſily ſeparable, and is foluble: 
in acetous acid, and may, by evapora« 
Nerv be formed into criſtals, which are 

applicable 


it would much exceed the neceſſary li- 
mits of a note, to explain the difference be- 
teen acetous and acetic acids, ſo as to be un- 
derſtood by thoſe who have not ſtudied the 
modern chemiſtry. I mult therefore refer, for- 
information. upon this ſubject, to Lavoiliers 
Elements of Chemiſtry.— T. | 
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applicable to every purpoſe in which 
verdegris is-commonly employed. The. 
colour. of. theſe criſtals is a ſome what 
deeper green than thoſe of common 
verdegris; but, when: the latter has 
been completely dried by evaporation, 
the colour of the two are hardly to be: 
diſtinguiſhed from each other. 


The ſulptiurous acid has ſometimes 
ſo ſtrong an attraction for the oxygen, 
which is combined with ſome ſubſtan- 
ces, as to be able to carry it off, and 
thereby becomes changed to ſulphuric 
acid. While, on the contrary, the ſu- 
perabundant oxygen, which is contain». 
ed 
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ed in the oxygenated” muriatio acid, is 
retained ſo very looſely, that it often 
reſtores the oxygen to theſe ſubſtances 
which have been deprived of it by the 
action of the ſulphurous acid. From 
theſe circumſtances; 1 have, in a for- 
mer Memoir, explained the manner in 
which the ſulphurous acid reſtores the 
colour of pruſſiat of iron, or Pruſſian 
blue, after the colour had been deſtroy- 
ed by means of oxygenated muriatic 
acid *, 


Silk, and moſt other animal ſubſtan. 


ces, are rendered yellow by the action 
of 


„This, and the two following paragraphs, 
are extracted from a Memoir of Mr Berthot- 
tet,” in the ſecond volume of the Annales de 
Chymie, and are here added, as containing 

22 © (ome 
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of the -nitric acid; and Mr Gmelin 
has, ſeveral years ago, deſcribed a pro · 


_ ceſs of this kind, for giving filk a per- 


manent yellow colour, The oxygenated 
muriatic acid produces the ſame effect; 
and in both caſes the yellow colour is 
produced by the combination of oxy- 
gen with the ſilk. It is likewiſe ex- 


tremely probable, that the yellow co» 


lour which filken goods acquire by 


ez proceeds from a ſimilar 
not combination 


vſcſul improvements in the arts. . 
*® Nitric acid is the pale or colourleſs acid 
procured, by the decompoſition of nitre ; being 
thus diſtinguiſhed from the orange coloured 
volatile acid, obtained likewiſe from aitre, and 
which, in the new en is called. ai- 
ron achd. —T. | 


* 
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combination with oxygen. The ſulphu- 
rous acid deſtroys the yellow coloux 
thus produced by oxygenated muriatic 
fuſs »; and I have, by taking advan» 
tage of theſe properties, ſeveral times 
ene WO 2 | 
Wem 5 


5 Thus the ſulphurous-and oxygenated 
muriatic acids frequently produce à ſi- 
milar effect upon colours, and coloured 
ſubſtances, though in confequence of a 
directly contrary mode of action. Some» 
times the ſulphurous acid is-incapable 
of 


This obſervation may be very uſefully ap · 
plied for reſtoring the whiteneſs of ſilk Rock- 
ings, laces, gauzes, and other white ſilk goods, 
which have grown yellow by long keeping. 
T. . 
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of producing the, effeQ, while the oxy- 
genated muriatic acid readily deſtroys 
the colours; : ſometimes] the ſulphurous 
acid reſtores ſuch colours as have been 
deſtroyed” by the oxygenated muriatic 
acid; and, laſtly, the oxygenated mu- 
riatic acid gives a colour to ſubſtances, 
which may again be diſcharged; by the 


ſulphurous acid. Theſe phenomena de- 
pend upon the different affinities which 
ſubſiſt between theſe two acids, and the 
coloured or colouring parts of bodies, 
with oxygen; and we owe to modern 
chemiſtry the knowledge we poſleſs of, 
theſe facts, and the means of explaining 
them in a ſatisfactory manner. 
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Fr6. 1. Is a view of the apparatus, 
contrived for preparing the oxygenated 
muriatic acid liquor, as fitted up, and 
put together, for ule. ABCD, is a 
common reverberatory furnace, having 
ſeveral openings, ffff, in the dome, to 
ferve as chimneys to let out the ſmoke ®, 
In 

* Theſe furnaces may be had at Paris ready 
made; but I know no advantage to be derived 
from the particular ſhape repreſented in the 
R plate, 
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In the inſide of the furnace, upon the 
ſand bath, bb, is placed a matraſs, c, 
the neck of which riſes through the 
opening, D, at the top of the furnace, 
This opening muſt be luted very tight 
with fire clay. The opening, F, af 
the matraſs, is fitted with a cork, G, 
through the-middle of which paſſes one 
end of the bent tube, H, which forms 
the communication between the ma- 
traſs and the intermediate jar or bottle, 
K, where its other end paſſes, in a ſi- 
milar manner, through another cork, 
I, which cloſes one of the mouths, of 

that 


W 


Plate, which will be ſound very inconvenient, 


and troubleſome to get conſtructed in this 
country. A common air furnace, provided 
with an iron pot, by way of ſand bath, will 
anſwer equally well, and is much more 1 


procured and managed. T. 
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that bottle. Theſe corks, G and I, 
muſt be previouſly prepared, and pro- 
perly adjuſted to the two ends of the 
tube of communication, ſo as to be 
enabled to form the. communication 
between the matraſs and intermediate 
bottle, K, immediately after the ingre+ 
dients are mixed together in the ma- 
traſs. This tube of communication, 
with its two corks, is repreſented, ſepa- 
rately, at gi. 


I be intermediate bottle, K, contains 
about an eighth part of its meaſure of 
water, which is intended for conden- 
ſing any vapours of unoxygenated mu- 
riatic acid which may riſe during the 
diſtillation. 'The long tube, L, open 
at both ends, is plunged to the bottom 
of this water, and is intended to pre- 

Ra vent 
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vent the dangers and inconveniencies 
which are apt to ariſe from ſudden re- 
frigeration, or reabſorption of the gas 
or vapour during the proceſs. This 
tube, which is called the tube of ſecuri- 
iy, muſt be of ſuch a length, that the 
weight of the column of water, forced 
into it by the preſſure of the gas, may 
be equal to the reſiſtance which the gas 
meets with in its paſſage from the inter- 
monte we to the liquor caſk. 


* 


NO p, is the pneumatic vat, or li- 
quor caſk, into which the gas is con- 
ducted from the intermediate bottle, 
K, by means of the tube of communi- 
cation, M, which leads quite to the 
bottom of the caſk, and is there bent 
| horizontally along the bottom, ſo that 
the gas may come out under the low- 


eſt 
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eſt of the three reverſed buckets or re. 
ceivers, expreſſed in the perpendicular 
ſection of the caſk,: at Fig. 3. O, is a 
handle, or winch, by which the agita- 
tor, to be afterwards deſcribed, is ſet 
in motion, on purpoſe to promote the 
combination of the gas with the water 
in the caſk.. P, is a foſſet and ſpigot, 
for drawing off the oxygenated liquor 
when its preparation is completed. 


Fig. 2. Is a plan, or repreſentation, 
of the upper part of the liquor caſk. 
QRST, are four ſtaves, conſiderably 
thicker than the others of which the 
caſk is compoſed, and which project on 
the inſide, where they receive the ex- 
tremities of two bars of wood, UV, 
which ſupport the bottom of the re- 
verſed buckets, or receivers of gas, X. 
R Each 
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Each of the three buckets; as repre». 
ſented in the ſection, Fig. 3. are ſup- 
ported by two ſimilar bars, fixed into 
mem ſtaves. (003 2007 4 


* 
4 ' 
| 47 


gg. we adit of the li- 
quer caſk cut in two, perpendicularly, 
on purpoſe to ſhow: the diſpoſition of 
its interior apparatus. Each bucket, 
X, is conſtructed and placed in ſuch a. 
manner as to receive the gas, in pro- 
portion as it eſcapes through the com- 
munieating tube, M, at y. The gas, 
in the firſt place, forms a ſtratum be- 
low the undermoſt bucket, which in- 
creaſes till that is filled, diſplacing the 
water, which riſes to the upper part of 
che caſk, When the undermoſt buc- 
ket is filled, the additional gas eſcapes 
through the funnel, Z, into the middle 

a | bucket; 
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bucket; and, when that is filled, it paſs 
ſes through a ſimilar opening! into the 
upper bucket. In the center of each 
bucket there is an opening formed, in 
the manner of a funnel, through which 
the ſtaff, E, of the agitator paſſes, but 
ſo as to prevent the eſcape of the gas 
from the buckets by theſe. openings. 
This ſtaff has three tranſverſe branches 
or arms, P, which are ſecurely fixed 
to it by a wedge, at q. By means of 
theſe arms the water is agitated, to 
facilitate the abſorption of the gas, by 
turning it backwards and forwards 
with the winch or handle, O, Fig. 1. 
One of the branches of the agitator is 
repreſented hor zontally, in a ſeparate 
ſigure, at rs. 


* 


The 
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Ide bent tube, TV, ſerves for draw. 
ing out the air from the reverſed buc- 
kets, after the caſk has been filled with 
water. For this purpoſe, the bent part 
of the tube is introduced below each 
bucket ſucceſſively, as is ſeen in the 
plate, at T. We muſt then blow for. 
cibly through the tube with the mouth, 
ſo as to drive out any water that may 
have got into it while it was paſſing 
through the water; and, after this has 
been done, the air will readily eſcape 
through the tube, in conſequence. of 
the preſſure of the ſuperincumbent wa - 
ter. This eaſy operation muſt be done 
ſucceſſively with each bucket, when it 
is judged that all the atmoſpherical air 
has been driven out of. the. diſtilling 
apparatus, and tubes of communicas - 


tion, by the oxygenated. muriatic acid 


gas. 


or TE PLATE gg 


gas. This circumſtance is teadily aſ- 
certained, by obſerving the colour of 
the gas in the tube which communi- 
cates between the intermediate en 
and the caſc. 8 1. Shs. 
* Fig. 4 herne Woulfe's appa» 
ratus for diſtilling common muriatic 
acid, and other very volatile ſubſtan- 
ces, as farther improved by Mr Wel- 
ter . A, is a retort, which is placed 
in 2 reverberatory furnace, or ſand 
heat. Its mouth is ſecured by means of 
a cork, B, having two holes; through 
one of theſe is introduced the bent 
tube, 


* 


This apparatus will anſwer extremely 
well for preparing the oxygenated: muriatic 


acid, or the oxygenated alkaline liquor, in 
ſmall quantities, for the purpoſe of experi- 
ment.—T, . 
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tube, DE, the ſuperior extreinity of 
which is formed into a funnel, F, 
through which the acid uſed in the 


proceſs is gradually introduced into 
the retort. The other hole in the 
cork receives the extremity of a tube, 
G, which communicates with the jar, 
H, which has about an eighth part of 
its capacity filled with water. This 
jar may either be made with three 
necks, as the intermediate jar in Fig. I 
or with one large mouth, filled by a 


_ cork & pierced with three holes, as in 


Fig. 5. Through one of theſe holes 
the 


The corks uſed in this apparatus, or in 
any one wherein corroſive acid vapours are 
produced, ought to be prepared by boiling in 
a mixture of bees wax and roſin, in the man- 
ner deſcribed in Lavoiſiers lcments of Che- 


miſtry. —T. 
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the tube, G, paſſes, which communi- 


cates between the retort and this jar; 


through the ſecond, the ſecurity tube, 
K, is introduced to the bottom of the 
water, and ſerves to prevent the bad 
conſequences which might be produ- 
ced by reabſorption, or ſudden refri- 
geration ; and through the third, paſ- 
ſes the tube, N, which communicates 
with the ſecond jar, P. This ſecond 
jar is half filled with water, and com- 
municates with a third jar, Q, which 
is provided with a ſecurity tube, R; 
and the third jar communicates with 
a fourth, I. According to the nature 
af the proceſs, the number of theſe 
jars may be increaſed or diminiſhed, 
taking care always to have a ſecurity 
tube in each alternate jar; and, if in- 
ten! for experiments of reſearch, for 

determining 
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6 EXPLANATION 
determining the component ingredi- 
ents of bodies, which contain gaſſes of 
a permanently elaſtic, or very difficultly 
condenſible, nature, the laſt jar ſhould 
have a tube, ſimilar to the one repre- 
ſented in the plate, at 8, which com- 
municates with a previmato-chemical 
ION *. 


J At Vig. 5. is repreſented an inter- 
mediate jar, k, into which, by means 
of one large. opening, and a cork pier- 
ced with three holes, the proper tubes, 
hlm, are inſerted, ſo as to anſwer 
equally with the three necked jar, re- 
preſented 


For more extended. :nftrudions on the 
method of conducling chemical experiments, 
Lavoifiers Elements of Chemiſtry may be con- 
ſulted;—T - 
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preſented at Fi g. I. By this means, 
the three necked jars, which are ſome- 
times difficultly procurable, may be 


HE with, 


8 o 8E. 
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O BS ERVATIONS 


ON 


, 


DYING WITH MADDER:. 


err 
INRT ODU TION. 


-/F ADDER is a drug of the high»- 
YE eſt importance in the dying art; 
but extremely tedious and complicated 
proceſſes are neceſſary for fixing, and 
giving an agreeable ſhade, to the co- 
lour which it communicates to cotton 
and linen goods. This is more eſpe- 


cially the caſe with the.proceſs for pro- 
| S 3 ducing; 


* 
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ducing the-Furkiſh or Adrianople red, 


Which has been long, and ſucceſsfully, 
practiſed in Normandy, and ſeveral: 


other parts of France. 
To collect and arrange the various: 
obſervations and experiments which. 


have been made to diſcover the beſt 


methods for giving beauty and per- 


manency to the colours produced by 


means of madder, eſpecially upon cot - 
ton, and cotton goods, ſeemed to me 


an object of conſiderable importance 
to the manufacturing intereſt, By ſuch 
a collection the manufacturers may be 


enabled to correct, and ſimplify the 


proceſſes which they at preſent employ; 


and may be directed in the proper me- 


thods of endeavouring to improve by 


new experiments. | 
| When 


N DYING 20g. 


hen a perſon is ignorant of what: 
las been already done, with a view to 
improvement in any particular: ſubject. 
connected with the arts, he maytom- 
mit numerous and expenſive blunders 
in his endeavours to improve any of 
its proceſſes; while, on the contrary, 
theſe might eaſily be avoided, and the 
deſired improvements much more rea- 
dily deviſed, if the ſucceſsful and abor. | 
tive attempts, which have been already 
made on the ſame ſubject, were faith. 
fully and regularly reported, from time 
to time, in publications ſimilar to the 
preſent · | 


The chief purpoſe of the following MH 
collection, is to relate and explain the | q 
various circumſtances which may in- : 


fluence the goodneſs or imperfection 
of 
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of colours produced by madder, ac. 
cording to the various proceſſes in uſe 
at preſent. It will likewiſe be found 
to point out ſeveral new methods of 
proceeding ;” aud to indicate the moſt 
praper means of attempting improve- 
ments in this branch of dying. 


As my principal object was to ſelect 
ſuch experiments as might contribute 
to improve the dying art, I requeſted 
Mr Watt, who is much converſant in 
moſt of the uſeful arts, to favour me 
with any obſervations that might have 
occurred to him on the ſubject. In 
conſequence of this application, the 
analyſis of madder, which forms the 
next ſection of this Eſſay, was ſent me 
by that excellent chemiſt. | 
The 
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_ The next part conſiſts of a number. 
of experiments by Mr Vogler, extrac- 
ted, at my deſire, by Mr Welter, from. 
a Memoir i in Crells Neuſte Entdeckun- 
gen, vol. xiii. Theſe are followed by 
an abridgement of a Memoir by Mr. 
Gren, in vol. viii. of the fame publica - 
tion, in which the principal conditions 
neceſſary for preparing the true Turk- 
iſh or Adrianople red, are aſcertained; 
and the whole is concluded by ſeveral 
experiments, made by myſelf, partly in 
conjunction with Mr Welter, with the 
view of rendering the preceding obſer- 


vations more generally uſeful to the 
manufacturers, intermixed with practi- 


cal obſervations on the ſubject. 
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Obfervations on the 1 1 of the bt 
Zeland Madder, by Mr Watt. 


917 Th * } 9 F ” ; 
4 1 5 | 3 6 4949/45. 4/70 „, 
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HIS madder is ported in in the 

| ſtate of a coarſe, and ſomewhat 
a browniſh orange coloured 
powder. It attracts humidity from the 
atmoſphere, and thereby loſes its pro- 
perties, ſo as to be no n fit for 


dying. L 
2. With. water it gives an orange 
coloured infuſion, verging towards. 


brown, and requires a conſiderable 


proportion. of water to. extract the 
whole. 
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whole of its colouring matter. Mar- 
graff directs three quarts of water to 
be uſed for two ounces of madder. 
Water extracts the colouring matter, 
either when hot or cold, but it ſeems 
to yield a more beautiful colour to cold 
than to hot water, the decoction being 
browner than the cold infuſion. | 


3. When the infuſion or decoction 
are ſlowly evaporated, in an open veſ-— 
ſel, a pelicle forms on the ſurface of 
the liquor. This, after ſome time, falls 
to the bottom of the evaporating veſſel, 
and is ſucceeded by a ſecond pelicle, | 
which ſubſides in the ſame manner, 
and ſo on in ſucceſſion, till the whole 

| fluid be evaporated. 


. ” d ! 4 : 
- ks a 4. The 
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4. The extra of madder, which te.” 
mains after this evaporation, is of # 
dark brown colour, and is only, in 
part, ſoluble in water, to which it com · 
municates a "ght WOO _ _ 


"Ye If an inficſion of madder be di- 
geſted for ſeveral days, with a mode- 
rate heat, in an open veſſel with a long 
neck; ſo that the aqueous vapours which 
riſe from the liquor may condenſe, and 
fall back again, it depoſits dark brown 
pelicles, which are difficulty ſoluble in 
water, and leave the de of a 9 . 
brown colour. . 


6. By means of alum, the infuſion 
of madder is made to depoſit a dark 


red lake, or precipitate, in a 1810 form, 
; while 
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while the ſupernatant liquor retains a 
yellow colour, verging towards brown. 


7. From this remaining liquor, (6.), 
the alkaline carbonats, or mild alkalies, 
precipitate a blood red lake of greater 
or leſſer intenſity of colour, in propor- 
tion to the quantity of alum contained 
by the infuſion. 


In this way a lake for painting may 


be prepared; but there are no means 


hitherto known of giving equal bril- 
liancy with that which is made from 
cocheneal. It is tranſparent when mix. 
ed with oil, but, when mixed with wa- 
ter, is dull and opake. 


8, If too large a quantity of alkali 
be employed in the preparation of this 
T precipitate, 
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_ precipitate, (7.), the lake is pat 
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* the 1 becomes red. 


9. This precipitate, em pre- 
pared with carbonat of ſoda, or mild 


mineral fixed alkali, is not of ſo ſine a 


colour as when the carbonat of potaſh, 
or mild vegetable fixed _ is em- 


an | Ra vat y 


10. Calcareoùs earth, eſpecially in 


form of lime water, gives a darker and 


browner coloured precipitate than thoſe 


| mm 


11, When a few drops! of alkaline 


Liquor, or aqueous ſolution of 'one of 
the fixed alkalies, is added to the wa- 
ter with which the infuſion, (2.), is pre- 
pared, conſiderably more of the colour- 


5 er DYING. - 2255 
1 bones is extentitd} and: Gio be 
ſion becomes of a deep browniſh red 
1 LIN 


12. From this infuſion, (12); a dark. 
brown lake is precipitated, by means of 


13. When any acid is added to it, 
in a ſmall quantity, it becomes yellow- 
iſh; and, if the quantity of acid be in · 
creaſed, the colour changes to a brown- 
in ae 3 but there is no re 


ala 5 the SIRI is eva 
porated to dryneſs, a gummy extract 
remains, which is readily ſoluble in 
water. | 

N. T 2 15. IF 
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15. If the infuſion, (2.), is made in 
water ſlightly impregnated. with a mi- 
neral acid, it is of a yellowiſh colour. 
If the digeſtion be continued for a con- 
ſiderable time, the liquor acquires a a 
greeniſh brown. colour, and the origi- 
nal red ſeems deſtroyed. But the red 
may again be recovered by the addi- 
tion of an alkali ;. after which, by eva- 
poration, the infuſion will yield an ex- 


tract readily ſoluble in water. 


16. If ſome carbonat of magneſia; | 
acrated or mild magneſia, is added to- 
the water of infuſion, (2.), the infuſion 
is of a clear blood red colour; which, 
by evaporation, gives a dark red ex- 


tract, eaſily ſoluble in water. 


17. If 
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17. If this extract, (16.), is diſſolved 
in water, and ufed as a red ink, it be- 


comes yellow by expoſure to the ſun. 
18. From this infuſion, (16. ), a pre- 
cipitate of a bad colour is thrown mind 


by the addition of alum. - 


19. When this lake, (18.), is preci- 


pitated by means of alkalies, it acquires - 


a redder, and more fixed colour. - 


20. If ſome alum be dilolved i in the 


water of infuſion, (2.), it it is of an + 
yellow colour. . 


21, By means of an alkali, a lake, 
ſimilar to that deſctibed at (6.), but of | 


a worſe colour, may be precipitated,” 


T:3 5 22. If! 
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? . 22: If ſome ſolution of acetite of lead; 
| ſaccharum ſaturni, be added to the in- 
| fuſion, (2:), it-throws down a:browniſh-: 
red precipitate, - 


23. From the ſame infuſiony (2.), 4 
ſolution of mercury in. nitric acid, gives. | 
a | purpliſh brown precipitate. 


24. A folution of ſulphat of iron, 
coperas, or green vitriol, gives a clear. 
brown proc pitate. 


866. Sulphat: of zine, white wre. 
has not been tried. | 


26. Sulphat of manganeſe gives a 
precipitate. of a purpliſh brown co- 


lou, | 
27. The 
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ay The nitro · muriat, and ſulphat of- 
tin, or tin diſſolved in aqua regia and: 
3h ſulphurie acid, have no: been tried. 


28. The preparation uſed by calico - 
printers, which will afterwards be. de- 
ſeribed, gives a beautiful browniſh red. 


precipitate. .. 


29. When the infuſion, (2.) is mix- 
ed quite hot with an infuſion of cochi · 
neal, a browniſh red precipitate, verg- 
ing towards dark: purple, is formed. 
By continuing the digeſtion, the quan- 
tity of this precipitate, which is diffi- 
cultly ſoluble in water, is conſiderably 
increaſed. 


30. When a piece of cloth, which 
has been ſteeped in calico printers li- 
quor, 
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quor, (28.),:is dyed in the mixed infus 
ſion, (29.), it acquires a-browniſh red 
colour, whicl:, after-boiling in ſoap and 
water, becomes tollerably good. 


31. The ſoap water uſed in this ope- 
ration, (30.), becomes very red; but 
paper is ſtained by it only of a very in- 
| different colour. 
| | os 
SECT. 
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Experiments by. Mr Vogler, on the Art of 
Dying Thread and Cotton by means of 
Maadder. | 


Fo Y madder, in commerce, is un- 
derſtood the dried and pound-' 
ect root of the rubia tinctorum, Lin. 
The freſheſt, and beſt prepared, is of an 
orange colour, and ſtrong diſagreeable 
odour, ſimilar to that of opium. Both 
of theſe diſappear by keeping, and the 
madder becomes of a dark brown co- 
lour, but without loſing any of its vir. 
twes, ſo far as relates to dying. 
1 2. Madder 
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2. Madder gives a red colour to cot- 
ton and thread, which powerfully re- 
ſiſts the action of the ſun and air; be- 
ing, in this reſpect, greatly ſuperior to 
the reds produced by means of Braſil 
wood, cocheneal, or carthamum. It is 


not enough, however, that a good co- 


lour ſhould ſtand the action of the air; 
it ought likewiſe to reſiſt the repeated 
actions of alkaline lixivia, alum, ſoap, 
and acids; more eſpecially the effects 
of aqua fortis, or dilute nitric acid. 
Such is the colour of the true Adria - 
nople red cotton, or Turkiſh red. Mad- 
der is uſed for dying in many parts of 
Germany ; but none of the ſpecimens 
which were ſent me from any of theſe- 
places had any conſiderable fixity. 
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3. It muſt be acknowledged, that 
the beſt fixed madder colour, even the 
Turkiſh, is weakened, and at-laſt de- 
ſtroyed, by means of ſoap. The only 
difference between the true and falſe 
Turkiſh reds, in this reſpect, being, 
that the former reſiſts much longer 
than the latter; hence, as little ſoap as 
poſſible muſt be uſed in waſhing linen 
or cotton goods which are dyed with 
this colour. A tin 


4. Aqua fortis, or dilute nitric! acid, 
is the beſt - and readieſt teſt for diſtin · 
guiſhing between the true and falſe: 
dyed Turkiſh reds. If a thread of the: 
latter be immerſed in that acid, it quick- 

ly grows pale, and becomes entirely 
| whitened in leſs than a quarter of an 
hour. A thread of the true Turkiſh 
4 | dye, 
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dye, on the contrary, will reſiſt a full 
hour without alteration, and does not 
loſe its colour altogether in any length 
of time, being only changed to orange 
by long immerſion. © © ? 


Fi. T have no manner of doubt that 
he Turkiſh cotton is dyed by means 


of madder, for the following reaſons. 
By the action of alkaline leys, aqua 
fortis, ſolution of blue vitriol, &c. it ſuf. 
fers exactly the ſame alterations that 


thread and cotton underwent which 1 


had dyed by means of madder, only 
that the former ſhowed conſiderably 
more fixity. 1 have even ſhaken tit 


ſmall fragments of madder from Turk. 


iſh cotton. To judge from the appear - 
ance of theſe fragments, I am inclined 
to en, that the Turks do not dry 

and 


. „en an 


and grind their madder before uſing 
it, as is done with us, but ſimply bruiſe 
it in its freſh ſtate. 7 


6, I mean to give a detailed account. 
of the experiments I have made, with 
the view of improving and perfecting 
the art of dying with madder. It is 
well known that cotton and linen do 
not take on moſt colours unleſs previ- 
ouſly impregnated with ſome fixing li- 
quor, or without being already dyed of 
ſome other colour which may ſerve as 
a ground: I ſhall therefore treat, in 
the firſt place, of fixing liquors, and 
ſhall afterwards give an account of the 
manner of preparing madder vats, or 
decoQtions for dying. 


U. 4 e 


8 
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7. I ſteeped ſome thread and ſome 
cotton, previouſly well waſhed, for half 
a day, in a ſolution of three drams of 
alum in fourteen ounces of water; they 


were then taken out, and carefully waſh- 


ed three or four times in clean water, 


and afterwards dried in the ſhade. lt is 
more expeditious, and anſwers equally 


well, to boil the ſubſtances in the alum 


water for a few minutes, only taking 
care that all the alum be diffolyed be- 
fore the ſtuffs are put into it. 


Linen and cotton yarn, prepared as a- 


bove, being boiled during half a quarter 


of an hour, or a little, longer, in the dit- 


ferent madder vats, (79. to 95.), acqui- 


red a ſcarlet red, not very full, but which 
might ſerve extremely well as a ground 


for that colour. 


F 8 


: In 
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In theſe, and all my ather experi- 
ments, I have found that Roman alum 


| gives conſiderably more luſtre to the 


colours than common alum, and, of 
courſe, the former ought always to be 
employed. 


8. I have always uſed thread and cot- 
ton of a yellowiſh colour in my expe- 


riments. Theſe were firſt ſteeped for 
ſome time in an alkaline lixivium, af. 
terwards carefully waſhed in pure wa- 
ter, and then dried. By theſe precau- 


tions they became more completely pe- 


netrable by the preparing liquor, and 


more fit, in every reſpeQ, for the ope- 


rations of dying. 


9. I have never been able to produce 


a good colour in cotton or linen yarn 
U 2 by 
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by means of the preparation liquor, (.), 
with one madder vat. I have made ſe - 
veral other attempts, and ſhall now re- 
late the moſt remarkable of theſe, both 
ſuch as were ſucceſsful, and ſuch as 
failed. 


10. I have ſometimes repeated the 
aluming or preparation, (7.), three or 
four times with the fame piece of goods, 
and have even uſed a triple proportion 
of alum to the quantity of water there 
directed, but always without fuccefs, 
From theſe trials, however, I aſcertain- 
ed, that the beſt proportions for the pre- 
paration were three drams of alum to 
thirteen or fourteen ounces of water. 


11. The addition of cream of tartar, 
acidulous tartarite of potaſh, or of any 
bother 
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other acid to the preparation, (7.), was 
always hurtful, even in the ſmalleſt doſe.. 
Such pieces as had been impregnated 
with the preparation in this manner, 
always took on a paler colour from the 
madder vats than in any of my other 
experiments. 


12. When from half to a whole dram 
of white arſenic, was diſſolved, by boil - 
ing, in the preparation, (7.), the effects 
were neither better nor worſe than when 
the ne 1 contained alum. 


13. When ſheep or cow dung, or al- 
bum grecum, the white dung of dogs, 
were added to the preparation, (7. ), or. 
when urine was ſubſtituted in place of 
water for diſſolving the alum, the cos 
lour was ſomewhat ſtrengthened, but in 
| U3 ſo 
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0 inconſiderable a degree ac not to ap- 
e ee eee, aH 


4: p34 03 yore? 


14 By the addition of three or four 
drams of fea ſalt, muriat of foda, or 
one dram of ſal ammoniac, muriat of 
rn to the preparation, (7. 
greater effects were produced than from 
the articles mentioned in (13.); but, in 
general, theſe falts rendered the Ae 


dull, and without un -e u. 
£ 1 if}: * tity 


The eee 


tion, (7.), when uſed for goods that 


have already received a ground of co- 


lour, is of great advantage, as L have 
experienced that the ſalt powertully de. 


ſends the firſt, or ground colour, from 
the lolvent power of the alum in ſubſe: 


quent preparation. 
Us = 15. Nearly 
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15. Nearly. the ſame. effects are pro» 
duced by the uſe of lime water. After 
ſteeping in the preparation, (7.), I ſteep- 
ed ſome pieces in lime water, and, ha- 
ving wrung and dried them, Ia ſecond 
time ſteeped them in the preparation, 
(7.), but without any more effect than 
already relate. 2 


16. The ſubſtances from which I 
have derived greateſt advantage are 
gum arabic, ſtarch, fenugree ſeeds, 
and eſpecially glue. When any of theſe 
were added to the preparation, (7.), 1 
have uniformly found that the cotton 
or linen took on a much better and ful. 
ler colour from the madder vat. I ſhall 
give the compoſition of ſeveral prepa- 
ration liquors in which theſe materiale 
were employed. | Nin EAR 
NO 7 17. Starch 
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1 Je Starch Wen nn 
19:74 $4 10 "445 
Break . two n of farch in 


two ounces of water, then add fourteen. 
or fifteen ounces of water, and bring 
the whole to boil; afterwards, throw 
in three drams of powdered alum, and 
Ane it Nee 


18. Cum arabic preparation os. 


| This confiſte of three dramas 60 gum 
arabic, and as much alum, diſſolved i in 
fourteen or fifteen ounces. of water... , 


Three drams of bruiſed fenugree 
ſeeds are boiled -in ſixteen ounces of 
water, till ſome ounces of the decoction 
1 — | | are 


* 


— 
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are evaporated, then three drams of 
alum are diſſolved in the liquor, and 
the whole is filtered through a fine 
cloth. f 


20. Glue preparation liquor. - 

From a dram and half to four drams 
of fine clear glue, are diſſolved in two 
or three ounces of water, and added to 


fourteen ounces of boiligg water, in 1 


which three drams of alum are diſſol - 
ved. n at. ; $1 | . 

21. I have tried, but without ſuccels, 
to impregnate the goods with various - 
greaſy ſubſtances, ſuch as fiſh oil, lard: 
and olive oil; but have always found, 
that, unleſs ſpecial care was taken to 
eradicate theſe matters completely, by 

Io means 
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means of alkaline leys and ſoap, the 
goods never could be perfectly impreg- 
nated, either with the preparation or 
the dye. | 


22, On the contrary, ſtarch, gum, 
fenugrec ſeeds, and more eſpecially 
glue, deſerve every attention from the 
dyer. Nothing, that 1 bave tried, is ſo 
proper for giving animal properties to 
flax and cotton. By it they are brought 
near to the nature of ſilk or wool, and. 
are thereby rendered greatly more fit- 
ted for taking on colours of all kinds. 


23. The ſolution of glue, without 
any addition, has a ſurprifing effect as 
a preparation liquor. Linen or cotton 
yarn which have been ſoaked in it, of the 
proportions directed at (20.), but with- 

| 6 
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out alum, and afterwarcs wrung and 
dried, take on colour very abundantly 
from a madder vat, and even bear tol- 
lerably well the teſt of nitric acid. From 
this circumſtance I learned; that we 
might advantageouſly ſoke the ſubſtan. 
ces to be dyed in alum water, (7.), and 
in glue water, inſtead of employing the 
preparation liquor, (20.), in which both 
are confounded together. | 


24. Thegaſtric juice of animals, and 
the ſerum of blood, act preciſely in the 
ſame manner with glue. To procure 
ſerum, 1 allowed the blood to coagu- 
late, and ſtrained it through a cullen- 
der; but glue is more convenient. 


25. Such cotton or linen yarn as have 
only received the preparation from ſerum 
or 
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or glue, take a dirty dull red from the 

madder vat. This colour is greatly 

heightened by alum, whether it be diſ- 

fſiolved in the glue enn 1. 
a ante | | 


ay 149A never bern able Ws 
duce a well filled colour, by any of the 
above deſcribed preparations for diſpo- 
ſing the linen and cotton to receive the 
dye: But I have been enabled to ſuc- 
Fl (ceed by means of a folution of earth of 
I | alum in the nitric or muriatic acids, by 
i} | a ſolution of white arſenic with potaſh, 
| by cortoſive ſublimate, ſolution of tin, 
. madder itſelf as a preparation, and by 
means of galls, and all the ſtrong vege- 
table aſtringents, as will appear from 
the tallowing experiments. 18 
27. By 
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27. By means of potaſh, I precipitat» 


ed a,qrantity of earth of alum, which 


1 waſhed and dried. One portion of 


this was diffolved in nitric, and another 


portion in muriatic, acid. Theſe two 
ſolutions were ſeparately diluted with 
two or three times their bulk of water; 
and in each ſome linen and cotton were 
ſteeped during one night, after which 
they were well waſhed and dried. Af. 
ter preparation in this manner, they 
were dyed in a madder vat, and acqui- 
red a very full aud brilliant ſcarlet. The 
ſtuff which had received the prepa- 


ration in muriat of argil, ſolution of 


earth of alum in muriatic acid, was 


very well ſaturated with colour, but not 
ſo brilliant as that which was prera- 


red by the nitric ſolution. Both theſe 
colours bore the teſt of nitric acid con- 
X ſiderably 


s 
a  » — * - * — 


7 234 OBSERVATIONS | 
. ſiderably better than any of thoſe pro- 
11 duced by the preceding proceſſes. 
8 28. I am convinced, from number- 
Þ leſs experiments, that muriatic acid, 
1 and all the muriatic ſalts, have the qua- 
4 | lity of rendering all colours more ſatu-. 
iſ rated or fuller, but more dull at the 
0 ſame time, whether they be uſed with 
I wool, ſilk, linen, or cotton. (See 14. 
Þ 27. 31. 38. 42. 43. 44 45. 59- 1 6 70. 
1 83. 87. 88. and 94.). 

hi ; 
# 29. The . polſelecl by the 
if nitric and muriatic folutions of earth of 
1 alum, nitrat and muriat of argil, as pre- 
0  parations for dying, over alum water, 
1 (J.), whether common or Roman, conſiſt 


not only in penetrating the ſtuffs more 
perfectly, and thereby producing more 
| eee 


# 
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full and more durable colours, but theſe | 
colours àre likewiſe of a more agree- 
able ſhade, eſpecially when the nitric 
ſolution is employed. 

The above fact occurred to Mr Went- 
zel, and is taken notice of in the ex- 
planation of his doctrine of Affinities, 
p. 113. 114. and 115. 


30. In a ſtrong lixivium of potaſi, 1 
diſſolved as much white arſenic as pol. 
fible by boiling, and diluted the ſolu- 
tion with twice its bulk of water; ha- 
ving decanted the clear liquor, I pour- 
ed it into a ſaturated ſolution of alum. 
The mixture became opake and gelati- 
nous, but without eſferveſcence; and, 
by adding gradually more ſolution of 
alum in water, It recovered its tranſpa- 

| X 2. tency- 
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rency. See :Crel!Ps Chemical Aunali, 
Part 10. pag. 291. anne 1784. 

Linen or cotton, ſteeped twelye hours 
in this preparation liquor, and after- 
wards walhed and dried, receive a per- 
fectly ſaturated and beautiful red co- 
lour from a madder vat. 


* 


31. In fifteen or ſixteen ounces of 


water were diſſolved, by boiling, three 
drams of alum and half a dram of cor- 
roſive muriat of mercury, or corroſive 
ſublimate, previouſly. reduced to fine 


powder. Some linen and cotton yarn 
vere ſteeped ſix hours in this prepara- 


tion liquor, and afterwards waſhed and 


dried. Theſe recęived a deep and well 
filled red colour from the madder vat. 
| 32, Some 
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32. Some pure Engliſh tin was dif. 
folved in concentrated nitric acid, and 
the ſolution was diluted with twice its 
Bulk of a ſolution of ſea falt. Some 
linen and cotton yarn: being ſteeped in 
this liquor for fix hours, weretaken out, 
dried; and ſubmitted to the madder vat. 
Fhey were thereby dyed of a more 
beautiful, and more ſolid orange red 
colour, than is produced by dyers from 
arnotto and alkaline lixivium. It was 
made ſtill ſtronger by ſteeping for ſome 
time in the glue preparation, (20. }; af. - 
ter taking the ſtuff out of this mercu- 
rial preparation liquor, and before dry- 
ing. | 


© By means of this mercurial'preparas- 
tion, a very agreeable yellowiſh brown 
colour can be procured” from madder 

X 3 ol 


2 5 - 
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of little value; The above orange, 1 
yellowiſh brown colours may be chan- 
ged to an elegant ſcarlet by ſteeping in 
the alum and ſalt preparation liquor, 
(14.), and dying a ſecond time in the 
= madder vat. This colour will bear be- 
ing compared to the moſt beautiful. of 
bt thoſe produced from Brazil wood or 
; cocheneal. 


4 : 
3 

+ 

} 


(| | 33. Some linen and cotton yarn, pre- 
| viouſly preparedaccording to the proceſs 
in the preceding ſection, were ſteeped 
in linte water, and then wrung and 
dried. Alter this, one portion was 
ſteeped in the glue liquor, (20.), and 
the other in the preparation liquor of 


| alum and corroſive muriat of mercury, 
(31.), and then both were dyed in the 


h madder vat as uſual. Both portions 
| received 
, » 7 
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received a beautiful and deep vermilion 
colour; but that which had been pre- 
pared in the mercurial liquor was dul- 
ler and more full. 


34. Three drams of madder, and the 
ſame quantity of potaſh, were macerat- 


ed for a night in fifteen or ſixteen oun- 
ces of water, and boiled together for 
ſome time next morning. Some linen 
and cotton yarn were boiled in this pre» 
paration liquor for eight or ten minutes, 
and then waſhed and dried. By this 
preparation they received a weak red- 

- diſh tinge. They were then ſteeped in 
the alum and ſalt liquor, (14.), next in 
the glue liquor, (20.), and, laſtly, dyed 
in one of the madder vats, (79. 83. &c. ); 
and by this proceſs I produced a beaus 
tiful and well filled red, | 
35. If 
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35. If to the madder and potaſh pre- 
= varation liquor, (34.), ſome arnotto be 
dded, the ſtuffs receive from it a beau. 
iful orange colour, but not of ſo much 
ixity as the one deſcribed in (32.). The 
J yers produce this colour in this way 
in ſeveral places, uſing a ley of wood 
aſhes inſtead of n Aida 


2 36. Three drams of madder, and as 
much Roman alum, were macerated 
twenty-four hours in-ſixteen ounces of 
water; and afterwards boiled for ſome 
time. In this liquor, ſome linen and cot. 
ton yarn were boiled for ten minutes, 
rinced and dried, having acquired a 
pale colour, but more lively than that 
produced by the liquor in (34.). They 
were impregnated with the glue liquor, 
03: ) and then dyed in the madder 
vat, 


16 


i " 


ON DINO. 


vat, (79: 83: 68.), by which the pale 
colour was changed to a beautiful well 
filled red. 


37. Three drams of madder were 
macerated during twenty. four hours in 
fixteen or. eighteen ounces of water, 
and then boiled. for a quarter of an 
hour. In this, as a preparation li- 
-quor, ſome cotton and linen yarn were 
ſteeped for ten minutes; one portion 
having been previouſly impregnated 
with alum liquor, (7.), and the other 
portion in alum and glue liquor, (20.). 
After rincing and drying, both portions 
were impregnated with the alum and 
falt liquor, (14.), and again ſteeped in 
the ſimple glue liquor, (23.). They 
_ were then dyed in the madder vats, 
(79. to 95-). By this proceſs, the pale 

/ bl ' red, 
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red, which the ſtuffs had received*from 
the weak madder liquor of this ſeQion, 
was changed to a beautiful brilliant and 

well filled red, reſembling the beſt Turk. 
1ſh dye. The colour produced in the 
above manner was ſuperior to thoſe of 
the ſeveral proceſſes i in ( 34. 36, 39. and 
as - as n my 


38. The ATTY produced by the 


double maddering proceſſes, (34. 36. 
by and 3.), were all of them weaken- 
9 C ed, and rendered paler and yellowiſh, 
, by the action of nitric, ſulphurie, 
1 and muriatic acids, diluted with two 
if parts of water, The nitric acid was 
5 ; moſt powerful in its effects, the fulphn- 
IN rie acid lefs ſo, and the muriatic leaſt 
bl: of all; but this laſt rendered the co- 
i ' tours browniſh, and gave them a dirty 


hue. Vinegar and tartar have a much 
weaker action on the colours than any 
of the three mineral acids. Alum li- 
quor has a powerful effect in diſſolving 
the colour, but, at the ſame time, ren - 
ders it clearer, and more brilliant. Pots, 
aſh and lime water extract a good deal 
of the colour, and changes what remains 
to a deep red. 4 


39. Some cotton and linen yarn were 
boiled in the madder preparation, (37.), 
having been previouſly cleaned as in 
(.), and one portion impregnated with. 
glue liquor, (23-), and the other with 
ſerum... The colour produced in this 
manner was pretty ſtrong, and capable. 
of reſiſting the teſt of nitric acid, but 
of a dirty hue. The ſtuffs were after-. 
wards prepared in the alum and ſalt li- 

quor, 
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quor, (14. ) and dyed i in a madder vat, 


dy which they acquired a very full and 
brilliant red colour. 


40. Half an ounce of madder, and 
as much nitric acid, being infuſed fot 


one night, one half of the mixture was 


diluted with three or four ounces of 
water, and the other half with an equal 
quantity of glue liquor, (23.). In each 


of theſe, ſome cotton and linen were 


ſteeped for fix hours, then waſhed and 
dried. They were afterwards impreg- 


| nated with the alum and falt liquor, 


(14.), and then dyed in a madder vat, 
from which they received a beautiful 


and well filled colour. The above pro- 


ceſs may be tried with ſulphuric and 
muriatic acids, inſtead of the nitric, 
| 41. Three 
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41. Three drams of powdered galls, 
of the ſmall black kind, were infuſed, 
for twenty four hours, in ſixteen or 
eighteen ounces of water, and after- 
wards boiled for ten minutes. In this 
liquor, ſome cotton and linen yarn 
were boiled for eight minutes, having 
been previouſly prepared, partly in glue 
liquor, (23.), and the other part in ſe. 
rum, (24.): They were after this rin- 
ced and dried, and were found to have 
received a full colour between grey and 
brown, | , | 


42. Some linen and cotton, Gmply 
tleaned, (8.), were prepared in the gall 
liquor, (41.), with the addition of from 
four to ſix drams of ſalt. The colour 
produced in this manner was a grey, 


without any mixture of brown, When 
Y "250 
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a dram, or a dram and a half, of mu- 
riat of ammoniac, ſal ammoniac, was 

 Tubſtituted inſtead of common falt, the 

colour was fuller. 


43. Some linen and cotton yarn, pre- 
viouſly prepared in alum liquor, (7.9. 
were boiled in the gall liquor, (Al. and 
42.), and acquired a greeniſh grey co- 
Jour, The portion which was dyed in 
the gall and falt liquor, (42. ), was evi- 
dently more charged with colour than 
_the other, 


44. When the ſtuffs had been pre- 
viouſly prepared with alum and glue 
liquor, (20.), they received a very full 
colour of grey, mixed with green, from 
the gall liquor, (41), and ftill ſtronger 

+ from 


8 - 
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45. When, aſter impregnation with 
glue liquor, (23.), or ſerum, (24.), 
they were boiled in the liquor of galls 

and ſalt, (42.), the colour was perfect. 
I full, and of a OY grey. 


456. Three drams * Fen and as 
much powdered galls; were infuſed for 
one night in fifteen ounces of boiling 
water, and then boiled for a few mi- 
nutes. In this liquor ſome cotton and 
linen yarn were boiled for eight mi - 
nutes, and acquired a beautiful greens 
iſh grey colour, but leſs full than thoſe 
produced by the preceding proceſs with 
galls; When the alum was reſerved 
till the infuſion of galls was made to 

Ya boll,. 
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boil, I found it to anſwer better than 
when added to the galls at the. begins 
ning. | | 


47. When 1 ſubſtituted potaſi in 
place of the alum, in the preceding pro; 
cels, the colour produced was a brown 
grey, and not ſtronger than in the forma 
er procels, (46. ). | 
48. Cotton and linen yarn are dif- 
poſed for taking on the madder dye by 
means of previous preparation in gall 
liquor. Such ſtuffs as have been im- 
| pregnated with any of the-gall prepara« 
tions (from 41. to 4. incluſive), then 
ſteeped in alum and ſalt liquor, (14.), 
and afterwards dyed in one of the mad- 
der vats, (from 79. to 95. incluſive), 

acquire a perfectly ſaturated red coloury | 


but * 


* 
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but rather of a dulliſh hue. I prefer 


the gall preparation liquors, (4t. 46. 
43. 44. and 45. ), to the others. 


49. When the linen and cotton yarn: 
have. been prepared in ſolution of tin, 
(32.), and afterwards in glue liquor, 
(ag.), they take from the gall liquor, 
(44. or 42.), a rich yellowiſh grey co- 
lour. By the ſame proceſs, ſimilar co- 
lours may be produced from the other: 


vegetable aſtringents, (5a. ). 


o. Half a dram of cocheneal, in fine: 
powder, were infuſed a whole day in; 
thirty-two ounces of boiling water; in 
the evening, five drams of finely pow. 
dered galls were added, and the whole 
was boiled for ſome minutes next morns. 
ing.. Some linen and cotton yarn, pre- 

1 3 viouſly; 
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viouſly prepared in ſolution of tin; (320), 
and then in glue liquor, (24.), were 
boiled for ten minutes in the above li- 
quor, and being rinced and dried, were 
found to have received a well filled and 
clear red, a little dirtyiſh in its hue. 


51, Some yarn, previouſly prepared 


according to the proceſſes in (49. and 


J0. ), were impregnated with alum and 


ſalt liquor, (14.), and then dyed in a 
madder vat. Both parcels, but chiefly: 
the one prepared with cocheneal liquor, 
(50.), acquired an uncommonly beau- 


| tiful well filled and brilliant colour of- 
_ conſiderable fixity. eat 


. When the alum and mercurial liquor, 


(31+), was uſed in the above proceſs, in 


a 
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place of alum and ſalt liquor, (140, the 
colour was ſomewhat fuller. er 


52. Several other vegetable aſtrin · 
gents anſwered equally with gall nuts 3 
among others, the bruiſed barks of al- 
der, and of oak, and of the roots of ha- 
zel; the dried flowers and bark of pom- 
grenates ; the leaves, tops, and bark of 
ſumach. Of theſe the colour produced 
from oak bark has always reſiſted the 
teſt of nitric acid better than the others. 


53. Having given an account of 
my experiments for aſcertaining the 
beſt preparation liquors for dying 
cotton and linen of a fine red co- 
lour, by which it appears that alum, 
both Roman and roch, but chiefly the 
1 and the tin ſolution, are beſt 
adapted 


* 
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A apted forthe purpoſe, I ſhall now re- 
late my experiments with other ſalts; 
both of metallic and earthy baſes, tho? 
they appear to be little fitted for dying 
1 red. From moſt of them I have pro- 
1 duced other colours; but as theſe may 
1 have their uſe in dying, they are per- 
_ not — of TIM _— 
THF) 
51. bes ebe and linen yarn were 
ſteeped five or ſix hours in ſolution of 
ſilver by nitric acid, diluted- with» five- 
parts of diſtilled water. After rincing 
and drying, they were dyed'in a mad. 
der vat, but the colour was very bad; 
having more of a IO of a red 
ſhade, "8 


j 55. When abel in a ſimilar mans 
1 ner with a diluted- nitric ſolution of 
g | lead, 
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lead, they received from the madder 


vat a full, but dirty, brown red. 


56. Uſing litharge, or ſemivitrifies 


oxyd of lead, inſtead of metallic lead, 
for the nitric ſolution, made no changa 
in the reſult of the experiment. 


57. All the ſolutions of lead, which 
I have tried, when. uſed as preparations 


for cotton and linen, diſpoſe .them to 
receive abundantly the colouring mat 
ters of vegetable dyes, but always give 
them a dirty and dark appearance. 
Theſe may however be advantageouſly. 


employed as preparations for brown and. 
black colours. For inſtance, when the, 
bad colours, produced in the-proceſles, 
(55. and 56.), are prepared with alum 
and falt liquor, (14-), and then, dyed a. 
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A 1 0 Au 
ſecond time in a madder vat, they are 


changed to a perfect and very beautiful 


brown. I have likewiſe produced a very 


beautiful black on cotton and linen; by 
preparation, in the firſt place, with ſo- 
ation of lead, (55. or 56.), then dying 


with galls, afterwards impregnating with 


a ſolution of ſulphat of copper, blue vi- 
triol, and, laſtly, boiling them in nn 
nn e, Hage 171 1778 


1 4 tried, as a preparati on, mercu- 
fy diflolved in nitric acid and diluted 

with three parts of water, or ſolution of 
nitre in water. After this, as in the 


proceſs with lead, the madder vats pro- 


duced-a pretty full, but dirty and dull; 
red colour. When the ſtuffs, after be- 
ing taken from the above mercurial 


preparation liquor, were waſhed in hard. 
" water, 
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water, they become of a ſulphur pel 
low,colour.../ nr. 


#- 4% 


* | -S - & © 4 a 


39. A Colution of corroſive muriat of 
mercury in fifteen parts of water pro- 
duced, as a preparation, ſimilar effects 
with the nitric, (58. ), ſolution. 

60. A ſolution af native biſmuth in 
aquafortis being diluted with two parts 
of a ſolution of common ſalt in water, 
an efferveſcence took place, and ſome 
white powder, which had remained un- 
diſſolved by the nitric acid, now dif. 
ſolved in the mixture. When this was 
uſed as a preparation, the linen and cot- 
ton received an agreeable lilac or peach 
bloſſom colour from the madder vats. 
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51. Grey ore of cobalt, cobaltum'ge+ 


lena, diſſolved in nitric acid and diluted 
with two parts of ſolution of common 
falt, being employed as a preparation 


for the madder vats, produced: a very 


Fall and agreeable violet colour, 


ol , 1 yi 


62. A ſolution of ſulphat of copper, 


. blue vitriol, employed as a preparation 


liquor, produced a bad lilac colour. 


63. verdegris, or acetite of copper, 
diſſolved in vinegar, produced a ſimilar 


1 


64. A ſolution of nitrat of copper, 
or copper diſſolved in nitrie acid and 
diluted with water, uſed as a-prepara« 
tion, produced a colour of the ſame 
kind with the two preceding prepara- 

tions, 


| nnn 5590 
tions, but thi more beautiful and 


65. The muriatic ſolution of copper 
produced a ſimilar effect. 


66. The vitriolic ſolutions of iron or 
of copper, employed as a preparation 
before the madder vats, produce a dull, 
and dirty, violet colour. 


67. A moderately ſaturated ſolution 
of ſulphat of copper or of iron, being 
mixed with the alkaline ſolution of 
arſenic, (30.), the mixture became 
milky, attended with efferveſcence; 
but the tranſparency was reſtored by 
adding. ſome more ſolution of the ſul. 
phat. When this was uſed as a pre · 
paration, befare the madder vats, I 

8. produced 
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5 produced a very elegant, and well fil- 


led colour, which ſunk deeply into the 


ſtuffs. 


| 68. A ſolution of iron in vinegar, 
when uſed as a preparation, acted very 
nearly in the ſame manner as the ſul- 


phuric ſolution, (66.), of copper. 


69. A nitrous ſolution of iron an- 
ſwered better as a preparation than ei- 
ther the ſulphuric, (66.) or acetic, (68.) 
ſolutions, and produced with the mad- 
der vat a beautiful and well filled vio- 


let colour, 


70. The muriatic poſſeſſes the ſame 
properties with the nitric ſolution of 
iron. 

f 71. 1 


71. I have only particulariſed two 
experiments in which the good effects 
of a mixture of the alkaline ſolution of 
arſenic, (30.), with the other ſaline pre- 
paration liquors, are taken notice of; 
but I have experienced, that all the 
earthy and . metallic falts are changed, 
by means of the arſenical alkaline ſo- 
lution, in ſuch a manner as to be much 
better adapted, as preparations, for 
every kind of colour. 


72. The alkaline ſolution of arſenic 
has likewiſe this remarkable property, 
that all the preparation liquors; into 
which it enters as an ingredient, pre» 
ſerve their properties, when the ſub- 
ſtances which have been impregnated | 
with them happen to be kept a long 
while, even expoſed to the free action 
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of the air, before they are dyed. Some 


| cloths have been dyed ſeveral years af. 


ter receiving the above preparation, 
and it did not ſeem to have loſt its 
force in any ſenſible degree; whereas, 
if a cloth which has been prepared by 
any other preparation, is left undyed 
for a fortnight, the effects of the pre- 


paration liquor are very viſibly impair- 


ed. Some of the preparation liquors, 
and among others the ſolution of tin, 
muſt be excepted from this general 


rule. 


73. Sulphuric ſolution of zinc acts 
in the fame manner with the ſulphuric 


ſolution of copper, only that the violet 
colour is weaker. 


74. Nitrous 


0 DYING. Fa 


= Nitrous ſolution of lime has no 
efſets worth notice as, 2%, att 
83 ſolution of lime is 
equally inſignificant with the preced» 
ng. 3 - : 


76. The effects of ſulphuric ſolution 
of manganeſe are rather more remark- 
able. The colour produced by this; 
and the two preceding ſolutions, is 
weak, and of a dirty hue. 


77. I have regularly adviſed, in all 
the preceding | obſervations, to rince 
the cotton and linen very carefully, 
when taken out of the preparation li. 
quor; for, if this precaution be ne- 
glected, the ſtuffs will only acquire a 
weak ſhade of colour from the ſubſe. 
2 3 quent 
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quent madder vats; becauſe the faline 
particles, of the preparation, mixing 
through the madder vat, will combine 
with a conſiderable portion of the co · 
louring matter of the madder, and ren- 
der theſe incapable of fixing to the 
fibres of the ſtuffs. hüten 


3 


_ 


' Lhave diſcovered. ſeveral dyes in the 
indigenous plants of Germany, which 
I ſhould never have ſuſpected to exiſt, 
if I had not uſed the above precaution; 
eſpecially as theſe colouring matters are 
but in ſmall proportion among the o- 
ther juices of the plants, 


I uſe three or four ſucceſſive waters 
for the above purpoſe, ſoaking, and 
| ſtrongly - expreſſing the ſtuffs ſeveral 
times with each; and L have never 
ö found 
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found that the xincing carried of any 
part of the preparation that is of ſer» 
vice to the ſubſequent dying proceſs. . 


78. We can never ſucceed: to pro- 
duce a good colour by mixing the pre- 


paration with the dying vat, unleſs in 


ſuch dye ſtuffs as abound very much in 
colouring matter; ſuch are Brazil wood, 
logwood, yellow wood, turmeric, and 
ſome others, which are ſo rich in co- 
lour, that we hardly perceive the dete» 
rioration produced by the addition of 
the preparation. This mixture is al- 
ways extremely prejudicial, and diſtincꝭ- 
ly perceptible, when the dye ſtuff hap- 
pens to be rather poor in colouring 
particles, as may be ſeen in the- 36th 
and 46th paragraphs. From theſe ob- 
ſervations, I have made it a rule never 
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to mix the preparation with the vats, 
even in the richeſt and ſtrongeſt dyes; 
and I have found great n rom. 
the precaution. 


79. I ſhall now give an account of 
the various ways in which 1 prepared 
my madder vats. 


1 infuſed three drams of madder in 
fixteen or eighteen ounces of rain or 
river water for twenty- four hours, and 
then boiled them for ſeven or eight 
minutes at the moſt. The ſtuffs to be 
dyed were then plunged into this while 

boiling, and boiled in it for eight mi- 

nutes, and then rinced in two or three 
ſucceſhve quantities of cold water, and 
dried in the ſhade. Too long boiling 
* is apt to take away, or dif. 

charge, 
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* were of the colour which has 
fixed in the ſtuffs; and the ſun's rays 
very powerfully diſcharge the colours, 
eſpecially while ſtill wet from the vat 
or copper, 


80. Freſh urine was uſed, inſtead of 
water, for preparing the madder vat, 
and the colour was ſomewhat more 
fixed. This anſwers better in winter 
than in ſummer; becauſe the urine is 
apt to corrupt in warm weather, by 
which circumſtance the vat is rendered 
perfectly uſeleſs. | 


81, One dram of ſheeps dung, or of 
album grecum, or the white dung of a 
dog, added to the vat, (79.), | econ | 
the fame effects with urine. 

82. Bran- 


3 
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82. Brandy, uſed inſtead of water, 
produced a weak bad colour. wa 
. 83. I ſometimes added three drams 
of common ſalt, or one dram of ſal am- 
moniac, muriat of ammoniac, to the 
vat, (79.0, immediately before the ſtuffs 
were put in. By this means the colour 
produced was fuller, entered degper in- 
to the ſubſtance of the ſtuff, and more 
forcibly reſiſted the teſt of nitric acid; 
but it was always ſomewhat tarniſhed, 
Sulphat of potaſh, or vitriolated tartar, 
and nitre, produced no effect whatever 
when added to the vat. 


84. Three drams of white ſugar, ad- 


ded to the vat, /79.), produced a more 
beautiful, and better filled colour, 


which was till farther improved in its 


power 


power of reſiſting the action of nitric 
acid, by adding four . of long 
pepper to the vat. 


85. One dram, or a dram and half, 
of ſtarch, or a dram and half of gum 
arabic, added to the vat when it comes 
to boil, and immediately betore the 
ſtuffs are put into it, gives a finer, and 


more ſaturated colour, than when this 
addition is omitted. J 


86. Four drams of pulveriſed fenu- 
grec ſeed, added in the ſame manner, 
produces nearly the ſame effeQs. 

87, When four drams of Spaniſh 
pepper are added at the beginning of 
the infuſion, (79.), the colours are 


more fixed than in any of the preced- 


ing 


— — 
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drams of common falt ſtill furtties —_ 
proves the fixity of the colours. 


88. One ounce, or an ounce” and 
half of ſtrong glue ſiae, added to the 
vat, (79.); at the commencement” of 
che boiling, produced a very beautiful 
and well filled colour. The addition 
of three drams of common ſalt, as in 
the preceding proceſs, both added to 
the fixity of the colour, and enn 
the vat from corrupting. | 


89. Four drams of bullocks gall, ad- 
ded to the vat, rendered the colour ex- 
tremely beautiful, but, at the ſame time, 
more readily deſtructible by the teſt of 
nitric acid. FB Hy 


90. All 
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go. ' All the madder vats which I 
| have deſcribed, excepting thoſe which 
are prepared with urine, (80.), with 
glue, (88.), or with the dung of aai- 
mals, 8 1.), may be kept a long while 
without loſing any of their efficacy. 1 
have uſed ſuch as were quite mouldy 
and ſtinking, and found them to dye- 
extremely well; I even obſerved that 
the colour was more fixed than with 
frcſh made dye; at leaſt, it more pow- 
erfully reſiſted the nitric acid teſt. 


91. Juſt before putting in the ſtuffs, 
I added to the vat, (79.), thirty ſix or 
_ forty grains of cream of tartar, which 
enabled the colours to reſiſt the nitric 
acid teſt more forcibly. 


A a 29. Very 
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92. Very ſmall additions of ſulphu- 
ric, nitric. or muriatic acids, produce 


effects ſimilar to thoſe of tartar ; but, 


if the proper proportion be exceeded, 
the colours are rendered pale, and on- 


ly half my 


93. Half a dram of alum, uſed in 


the ſame manner, improves and beau- 


tifies the colour, but without increaſing 
its fixity. | 


94. Twenty-four grains of corroſive 
muriat of mercury, or corroſive ſubli- 
mate, rendered the colours ſomewhat 


leſs brilliant, but of greater 2112 


95. White arſenic, in various pro- 
portions, had no effect whatever; tho” 


K 
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it and orpiment are uſed by the dyers 
with the view of fixing their colours. 
96. River or rain water extracts, by 
cold infuſion, a browniſh red from 
madder. A ſolution of ſulphat of pot- 
aſh, or of nitre, extracts a ſimilar co- 
lour, but more clear, and requires a 
longer time. The ſolution of common 
ſalt, and of ſal ammoniac, extracts a 
clear and tranfparent yellow colour, 
The ſulphuric, muriatic, nitric, and 
acetous acids, and the ſolution of ace- 
dulous tartarite of potaſh, or cream of 
tartar, added to the infuſion of mad-. 
der, renders the colour deep yellow. 
Solution of arſenic acts like pure was 
ter. Solution of corroſive ſublimate- 
produces a yellow colour. Solution of 
alumgives a bright colour, mixed red 
A 2 2 Auch 
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and brown, Gall nuts, or any other 
aſtringent in powder, uſed along with, 
the madder, produces a reddiſh yellow, 
or orange coloured infuſion, Spirit of 
wine draws a deep yellow tincture from 
the madder. A lixivium of potaſh with 
Jme water, extracts a conſiderable 
quantity of a dark brown red co» 


Tour. 


From theſe experiments, it will be. 
evident why I have not employed ſal 
ammoniac, common falt, tartar, corro- 
ſive ſublimate, &c. in the preparation 


of the vats, from the commencement 


of infuſion, (50. 83. 91. 92. 93. 94. and 


95.), as theſe ſubſtances prevent the 


diſſolution of the colouring particles. 


97. J 
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97. 1 boiled my madder vats in 
earthen veſſels, lined with tin or cops 
per, made deep and narrow, for more- 
conveniently containing the ſtuffs to be- 
dyed. At the commencement of ebu- 
lition, the vats are very apt to froth up 
and run over, which mult be carefully; 
guarded againſt, 


98, On purpoſe to prevent the threads 
of ſuch ſkains of cotton or linen yarn, 
as were dyed i in my experiments, from 
matting together, the beſt means I could” 


deviſe, was by two bands at the oppoſite- 


extremities of each ſkain. 


g9. In all my experiments, the thread, 
yarn, and ſtuffs made of cotton, took on 
ine colours better than thoſe of flax ar 
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of hemp; but, when the latter were a 
little worn, ſo as to become ſoft to the 
touch, or were of a lax texture, having 
their threads but little twiſted, the dif- 
ference between them and cotton was 
very ſlight in the. above reſpect. 


100. Each of the above deſcribed 
experiments were ſeveral times repeat- | 
ed, ſome as far as ten times. Several 
of my proceſſes are now carrying on, 
in the way of trade, with conſiderable 
ſucceſs; eſpecially thoſe deſcfibed at 
(32. 37. 44+ 45. 48. 49. 50. 51.). My 
colours are in no reſpects inferior to 
the Adrianople or Turkiſh red, though 
conſiderably leſs fixed. I am ditpoſed, 
however, to conſider them as greatly, 
ſuperior to all the falſe Turkiſh reds . 
which 


which have been ſent me from various 
places, and which are in many places 
employed in fabricating various ſtriped 
ſtuffs of cotton and of linen. 
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8 8. E C T. IV. b 


Account of Mr Gren, E xperimenti—- 
thoſe by Mr Berthollet and Mr Wel. 
ter—ayd Obſervations on. the Subjett+ 
by Mr Berthollet. 


1. IN Mr Grens Eſſay on the manner 
of dying the true Turkiſh red, 
he does not pretend to have carried 
the ſubject to its utmoſt perfection 2 
but he hopes that his obſervations may, 
greatly aſſiſt ſuch as deſire to imitate. 
the true Adrianople or Turkiſh red: 
dye. 


2. His proceſs is as follows: 


took two ounces of cotton thread, 
| | which 


/ 
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which he ſteeped for fifteen days in fiſh 
oil, ſtirring it frequently. He then 
ſqueezed out the oil as much as poſ- 
| ſible, and boiled the cotton for half an | 
hour in a ſolution of two ounces of 


- > —— — * 4 


Spaniſh barilla. Having poured off 
the milky lixivium, he boiled the cot= 
ton for a quarter of an hour in-water- 
or urine, and then waſhed it in ſuccel; 
ſive waters, till the water came off Per. 
fectly clean and tranſparent. 
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3. In the next place, he boils for 
ſome time half an ounce of alum, and 
two drams of ſumach, in a ſufficient 
quantity of water, and putting the cot- 
ton into this decoction, boils it for an 
= frequently ſtirring and turning 

The whole is then allowed to cool; 
ud, at the end of twelve hours, the: * 

cotton 
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cotton is taken out, and dried in the 
made. Fe 


| 
1 F 
3 


4. Next day the cotton is carefully 

waſhed in cold water, and plunged wet 

| into a vat compoſed of half an ounce 

of madder, in which it is gently boiled 
for ten minutes, ſtirring it inceſſantly. 
It is allowed to cool in the dye, and is 
then taken out and dried in the open 
air. 


5. The cotton, after being rinced in 
| cold water, was of a very beautiful red 
colour, and bore all the teſts to which 
the true Turkiſh red is ſubjected. It: 
bore being waſhed in ſoap and wa- 
ter without alteration of colour. In- 
waſhing with a cold lixivium of wood 


' alhes, the colour rather increaſed in- 
] brilliancy, 
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brilliancy.. It is not altered by vines 


W*.. 


gar in a greater degree than 1s the true 
Turkiſh red, from which it only differs 
in having leſs luſtre; which laſt cir- 
cumſtance Mr Gren attributes either 
to a difference in the quality of the 
madder, or to ſome additional colour. 
ing ſubſtance being employed in the 
Adrianople proceſs. 1:3 
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6. The reſult is preciſely the ſame in 
the above proceſs, whether urine or 
water be employed. for diflolving the 
alum and barilla. 


7. When an inferior kind of mad- 
der is uſed in the above proceſs, the 


colour produced is a dirty brown, with- | 1 
out luſtre or beauty; but the beſt Ze. | | } 
land j | | | 
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| land madder gives the the colour A. 
| ready deſcribed. | 


8. When the barilla, (2.), is too 
tauſtic, the colour of the madder does 
not fix well, which Mr Gren ſuppoſes 
is occaſioned by the whole of the oil, 
with which the cotton was impregnat- 
ed, being carried off, * 
9. Mr Gren adviſes to uſe the beſt 
madder that can be got; chooſing out, 
in preference, ſuch roots as are neither 
too large nor woody, about the ſize of 
gooſe quills; and theſe he only cuts 
into ſmall morſels. He alledges, that, 
in ſuch experiments as he had made 
with ground madder, notwithſtanding 
every poſſible attention, he had more 


frequently produced a deep colour, 
verging 


ON DYING. 25 
verging towards brown, than the full 


clear red ſo much ſought after. 


10. ] have repeated Mr Grens pro- 
ceſs *, and moſt of Mr Voglers nu- 
merous and intereſting experiments; 
beſides making ſeveral original expe- 
riments of my own deviſing. I ſhall 
not load the attention by detailing all 
my experiments, but ſhall only give 
an account of the moſt remarkable re- 
ſults. | 


11. When a ſolution of alum is mix» 
ed with a ſolution of acetite of lead, 
faccharum W an abundant precipi- 

tation 


£ 


Mr Berthollet's own obſervations begin 
here. T. 
| B b 
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tation takes place of ſulphat of lead. A 


double exchange of elements take place 


between the two compound ſalts ; the 
acetous acid quits its combination with 
the oxyd of lead, and combines with 
the earthy baſis of the alum, forming 
acetite of alumine, while, at the ſame 
time, the ſulphuric acid of the alum 


quits its conneQion with its original 


earthy baſis, and unites itſelf to the 
oxyd of lead, forming ſulphat of lead. 
This latter ſalt being difficultly ſoluble 
in water, falls down in a powdery form, 
while the former, or the acetic of alu- 
mine, remains ſuſpended im the liquor, 
having an exceſs of acetous acid, as it 
diſcoverable by the odour of the ſolu- 
tion. 4 bens EG 


10 This 
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12. This ſolution, after having its 
exceſs of acid ſaturated with a little al- 
kaline ſalt and a little chalk, or carbo· 
nat of lime, is uſed as a preparation li- 
quor, by calico printers, for impreg- 
nating ſuch cotton cloths as are intend» 
ed to be ſtamped, For this purpoſe, 
proper ſtamps, wetted with this prepa» 
ration, are applied to the cloth, which 
are afterwards dyed with madder. Af. 
ter this operation, they are alternately 
ſoaked in bran liquor, and expoſed on 
a bleachfield, by which the madder is 
diſcharged from the cloth, excepting 
upon ſuch parts as were impregnated 
by the fixing or preparation liquor. 


13. The above related employment 
of acetite of alumine, (11.), in the art 
of calico printiog, (12.), ſhows that it 

5 b 2 is 
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fixing colours upon ſtuffs that are aft 
5 9 terwards 
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is well adapted, as a preparation liquor, 


for fixing the colour of madder upon 
cotton. In fact, I have experimentally 
found it greatly preferable for this pur- 
poſe to alum, eſpecially when it bas its 
acid properly ſaturated, in the manner 
of the calico printers, (t2:), already 
deſcribed. Beſides the ſuperiority of 
this preparation over a ſolution of alum 
for fixing the colour, it has another 
property of great uſe to the calico prin: 
ters, of not being criſtallizable when 
conſiderably concentrated ; -- whereas the 
ſolution of alum would criſtalize in 


_ theſe circumſtances, which renders it 


- 
7 
. 


totally unfit for their purpoſes; 


14. It appears that the reagents, or 
preparations which are employed for 
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terwards to be dyed, enter into a true 
chemical union with the ſubſtances tg- 
which. they are applied, or at leaſt be- 
come decompoſed during their applica«- 
tion, and in the ſubſequent proceſſes, 
in ſuch a manner that one of their con- 
ſtituent elements combines with the 
ſtuffs, Thus, in the uſe of aluminous 
ſalts for the above purpoſe, the alu. . 
mine, or earthy baſis of the alum, quits 
its acid, and unites to the cotton; 
Hence the reaſon why acetite of alu · 
mine is preferable to alum is, that, in 
the former ſalt, the baſis has a conſide- 
zably weaker attraction for the acetous 
acid than it has for the ſulphuric acid: 
in the latter ſalt ; and hence the uſe of: 
ſaturating the exceſs of acetous acid, 
(12. ), becauſe it is more eaſily decom- 


Bb,z, _ woke 
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poſed than when the exceſs of acid is 
left unſaturated none 10h 
15. When alum is faturated with 
potaſh, ſo as to form a flight precipita- 
tion, J have found it ſuperior as a pre. 
paration to alum in its common ſtate; 
and I believe for the ſame; reaſon that 
it is then more readily decompoſed. 
The ſolution of arſenic by means of 
potaſn, (Sect. ui. 30.), anſwers the pur. 


ſeems rather ſuperior. ei 


156. Galling, or preparation in liquor 


of gall nuts, renders the colour more 


fixed, and, at the ſame time. ſomewhat 
deeper. I have uſed the galling proceſs 
ſucceſsfully in the manner deſcribed 
ſome years ago, 1n the proceſs for the 

true 
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true Adrianople dye, publiſhed by or- 
der of government. The gall nuts muſt 
not, however, be mixed with the mad 
der in the vat; as it prevents the ex- 
traction of the eolouring matter of the 
madder. After having waſhed the cot- 
ton in alkaline ley, which renders it 
more fit for being filled with colour, 1 
have always employed mn liquor 

as a firſt 164-4146 | | 


f. In my own experiments, as on 
thoſe of Mr Vogler, (Sect. iii), Fhave 
always found mucilaginous and gum- 
my ſubſtances to render the colours 
more fixed; and that glue anſwered 
this purpoſe in a re 0 to all 
= w_ | 270 


48, If 


e 
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144 If a ſolution of glue and of alum: 
be mixed together, and the alumine, 
or earthy baſis of the alum, be preci- 
pitated by means of an alkali, the glue 
precipitates at the ſame time, being 
combined with the alumine. Hence 
the glue appears capable. of uniting 
wich the cotton; and by. this .meang 
the cotton acquires animal properties, 
which favours its reception of the dye. 
This obſervation may be of -fingular. 
uſe in various dying. proceſſes. 


1 


19. A complete deſiceation of the 
ſtuffs, after each ſtep in the proceſs of 
dying, is of great utility ; probably 
becauſe the water no longer, by its 
ſolvent power, or affinity to the prepa« 
ratiors, oppoſes their decompoſition, 
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and the ſubſequent union of one of their 
elements with the ſtuffs. It ſeems of 
no conſequence whether this deficcation 
be flow or haſty, providing it be not 
done too ſuddenly, eſpecially with ſalty 
of a criſtallizable nature, ſuch as alum; 
becauſe, in this caſe, the ſolution runs. 
out, before decompoſition takes place 
and criſtallizes on the ſurface. This is 
the chief reaſon why it is preſcribed to 
dty the ſtuffs, under preparation, in. 
the ſhade inſtead of the fun, f 


1 40 1 © 4 $ © a7 abt þ > 


20. I have experienced that long 
macerations and boilings in the pre- 
parations were of no avail; it being 
quite (ſufficient that the cotton be tho- 
roughly impregnated with the liquor. 
We 


| vy 
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Tos 


do not even produce more effect 
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by repeating the aluming two or three. 
times, than by one Pepe 


21. If the al and fixity of co- 
lour be the principal objects of atten- 
tion with the dyer, the following are 
the ſteps. by which, according to my 
experiments, theſe objects may be beſt 
obtained, The cotton muſt, in the firſt 


| place, be properly cleaned in an alka - 


Jine ley : it is then galled, or dyed in a 
preparation liquor of gall nuts; dried 


and rinced: the next ſtep is to impreg- 


nate it either with. a liquor compoſed 
of alam and alkaline ſolution: of arſe- 
nic, or of ſaturated acetite of alumine; 
dried and rinced: after this it muſt be 
ſoaked in a folution of glue, and again a 


| dried and rinced: and, laſt of all, it 
| mult be dyed while wet, to allow the 


dye- 
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dye to act equally over the whole, in a 
madder vat containing glue. If ſome 
common falt be added in one or other 
of the previous preparations, the co- 
tour is thereby made ſomewhat ſtrong⸗ 
er. 1 


22. By td, or a ſimilar proceſs, 2 
very full and ſtanding colour is produ- | 
ced, but of a rather browner ſade, 
and leſs lively than the true Turkiſh 
dyed cotton. The two proveſſes by 
which I have approached' neareſt to the 
Turkiſh, or Adrianople dye, without 
uſing oil, is either to employ, as a 
preparation, the nitrous ſolution of the 
precipitate- obtained from alum by 
means of potaſh, according to Mr Voge 
lers proceſs; or to add ſome oxyd of 
tin 
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tin to the madder vat. By this lat» | 
ter proceſs. 1 have produced à red, 
which might eaſily be miſtaken for 


Turkiſh. I ſhall give a compariſon of 


their * nabe 


23. I 1250 repeated Mr Grens pro- 


ceſs with great ſucceſs, only fubſtitu. 


ting gall nuts inſtead of ſumach; but 
the colour produced, though very-near- 
ly reſembling the Turkiſh, was much 
lefs capable of reſiſting the action of 
alkaline Wh of ſoap, and of the air, 


24. We 
» Mr Berthollet certainly means a ſolation 


of tin in nitric, or nitro-muriatic .acid, a> the 
exyd, without an acid, is inſoluble in water.— 
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24. We have ſeen in Mr Voglers ex 
periments, (Scct. iii. 2 1. , that he could 
not ſucceed when he impregnated the 
cotton with oil; notwithſtanding of 
which, it is certain, that, without the 
ule of ſome greaſy ſubſtance, it is 
hitherto impoſſible to produce a co- 
lour which ſhall equal the Turkiſh in 
ſtrength, brilliancy, and fixity, The 
inteſtinal liquor from ſheep, which, 
under the name of „tion, is employed 
in the Adrianople proceſs, ſeems to 
act in conſequence of the greaſy par- 
ticles it contains, and by means of 
ſome matter analogous to ſerum ot 
glue, which is found in all animal ſub. 
ſtances. | } 
254: In the St Peterſburgh Journal 

for 1776, Mr Pallas informs us, that 
— | Cc the 
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boiling in ſoap water for two minutes, 
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the Armenians commence the prepara- 
tion of cotton, in their proceſs for dy- 
ing Turkiſh red, with greaſe or fiſh 
oil. It is pfobable that Mr Vogler 


omitted to conſider, that the cotton 
ought only to be cleaned from greaſe, 
by the alkaline leys, to a certain de- 


gree. 


| 26. That the cotton which has been 
dyed at Adrianople retains ſome ſmall 


impregnation of oil, is, in ſome degree, 


confirmed by the following experi- 
ment. A ſkain of cotton was ſoaked 


in ſoap water, gently wrung, and dried; 


it was then ſteeped in alum liquor ſa« 
turated with potaſh, dried, and dyed 


with madder. It acquired by this pro- 


ceſs a full dark madder red; but, aſter 


it 
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it became of the true Turkiſh hue, the 
fixity of which was not examined. 

27. If cotton which has been dyed 
with madder, by any of the foregoing 
proceſſes, be boiled for ſome minutes 
in ſoap water, it acquires a roſe co- 
lour; and a greaſy matter may be 
wrung out of it, which has the true 
Adrianople colour, and will dye white 
cotton. 1 


A 5 . - * 


28. The quality of madder has great 
inſtuence on the kind of colour produ- 
ced by the foregoing proceſſes, as is 
very juſtly obſerved by Mr Gren. It 
ſeems indiſpenſibly neceſſary, for the 
production of true Turkiſh red, that a 
ſpecies of madder, called lizari, be em- 
ployed, which grows in the Levant. - 

Cc2 29. Three: 
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29. Three portions of cotton were 


expoſed for a conſiderable time to the 
action of the air. The firſt was, dyed 


in a madder vat with the addition of a 
ſolution of tin, and reſiſted the action 


of the air in a degree ſuperior to the 
others: The ſecond was dyed in a com · 
mon madder vat, having been previ- 


ouſly prepared in the nitric ſolution of 


alumine; and this acquired a degree 
of yellowiſh ſhade in conſequence of 
the air: The third was of the true 
Adrianople dye; it was more weaken- 
ed than either of the other two, but 
yithout any change of ſhade, | 


3 When cheſe three portions were 
tried, by boiling in ſoap water, as a 
teſt, the Adrianople, or true Turkiſh 
dye, was leaſt altered in colour. 


N 


31. The 
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31. The oxygenated muriatic aciÞ 
diſcharges the true Turkiſh colour 
more readily than the two others. 
32. On the:contrary, as is obſerved 
by Mr Vogler, (Sect. iii. 4.), the Turk- 
ih reſiſts the teſt of nitric acid more 
forcibly than the others.. 


33. From theſe experiments it ap- 
pears, that we have two ſeparate qua- 
lities to be conſidered, with regard to 
the durability of the colours of cotton 
that has been dyed with madder. The 
power of reſiſting againſt the action of 
the air, and that of ſuſtaining the ac- 
tion of alkalies and of ſoap. The lat- 


ter cannot be obtained without the uſe- 
of greaſy ſubſtances, or of oil, in ſome- 


of the previous ſteps of the dying pro- 
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ceſs; white the former depends chiefly 
upon the quality of the preparations. 
quors employed, and the number of 
intermediate deſiccations between the 
various ſteps of the proceſs. Hence, 
it ſeems proper to uſe the former ꝰ pro- 
ceſs in dying ſuch ſtuffs as are Hable to 
undergo the action of alkaline leys, or 
of frequent waſhings with ſoap. 


34. Mr Wilſon, in his Eſſay on Light 
and Colours, makes an obſervation 
which is, worthy of attention. He ſays, 
that ſuch ſtuffs as have been fabricated 
with cotton which has not been ſpun 


* . by 
10 * . 
* 


-  ® Why might not the advantages ariſing 
from both proceſſes be combined, by a judi- 
cious employment of both kinds of prepara» 


tion T. 


, 
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by, Mr  Arkwrights machines, cannot 
be dyed in the manner of the Adria- 
nople, or Turkiſh proceſs, without ha- 
ving its fillaments too much broken, 
and rendered rough and wooly, in the 
numerous operations of the dying pro- 
ceſs; whereas, ſuch cotton as has been 
carded and ſpun by the machine, 'pre- 
ſerve the paralelliſm of its fibres much 
better, and admits of being dyed in the 
fame manner, without injury to its tif 
ſue. | 


35. As we can produce colours equal, 5 
if not ſuperior, to the Adrianople dye, 
in their quality of reſiſting the action of 
the air, by means of much ſhorter pro- 
ceſſes than the Turkiſh one ; and, as 
cotton goods are not intended for bes 
ing frequently ſubmitted to the action 
of 
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of alkaline leys and waſhing often 
with ſoap, it appears better to uſe fome 
of the proceſſes deſcribed in the pre- 
ceding pages of this treatiſe, or others 
upon ſimilar principles, in preferenco 
l en weck 0 TB 


135 Joie mordiy of bens tha in 
the foregoing experiments, the action 
of muriatic acid, (31), is ſimilar to 
chat of che air, (29.) ; 'while the nitric 
acid, (32.), and ſoap water, (30. ), act 

in a ſimilar manner upon ſuch colours 


as were expoſed” to them ; ſo that-*the 
oil which is combined with the cotton 


in the Torkiſh dye, defends it againſt 
the action of: theſe latter-teſts, while 
it has no ſuch 'effe& when Expoltd to 
* _ * the air. | 299 
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37. It appears likewiſe, from my 
experiments, that the colours dyed by 
means of madder are rendered more 
tranſparent, and more brilliant, by the 
addition of a ſolution of tin. The co- 
louring particles of the dye are more 
readily, and more abundantly, fixed 
upon cloth, previouſly prepared in the 
common manner, by a liquor compo» 
ſed of alum and tartar ; and the colour 
is fuller, and more beautiful, wben the 
tin is uſed than when omitted. Not- 
withſtanding of which, theſe advanta- 
ges do not appear to exiſt in a ſuffi. 
cient degree to warrant the uſe of this 
proceſs. 


38, A ſolution of zinc, employed 
inſtead of tin, produces a beautiful 


orange colour; a dark brick duſt co» 
loux 
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© four ts produced by a folution of lead; 


a ſolution of iron produces no ſenſible 
effect. An account of the combina« 


tion of metallic oxyds with the colour. 


ing particles of vegetable ſubſtances, 
may be ſeen in the firſt volume of the 
4. de Chymie. e 
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£543 f NN SECT. V. | SAL, 
Abfiratt of a MS. Account of a Proceſe 


"for Dying Cotton of the True Turk; ih 
Ned e. 10 


1 of Barilla waters, 
or alkaline 155 | 


Make a 14 gimblet hole near the 
bottom of a deep and narrow tub, 
ſtanding 


yr Taken from a very confuſed deſcription 
of the proceſs, ſaid to be copied from an ori- 
ginal by Mr Johnſon, in poſſeſſion of the GlaC. 
gow Chamber of Commerce. It was purcha- 
ſediſrom the tranſcriber, and communicated 


ws OBSERVATIONS. 


ſtanding. on two ſticks over a large 
broad tub; ſtop the gimblet hole light- 
ly with a ſmall-ſpigotz and about twen- 
ty wheat ſtraws; place a hoop at the 
bottom of the tub of a ſomewhat ſmal. 
ler diameter; upon that lay a ſtratum 
| of ſtraw, ſoaked either with water, of 
with (No. 3.) barilla water; and over 


the ſtraw lay about two gallons of well 
1 


waſhed ſmall PO * L 
Things being — in this man- 
ner, put into the tub 50 pounds of 
Alicant, or Spaniſh barilla, and fill the 
tub with water, allowing it gently to 
filtrate through the ſpigot hole till 60 


gallons have run off, which will be in 
| about 


to me, by an eminent and ingenious dyer in 
Edinburgh. —T. 
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about forty hours. This is for the 
ſtrongeſt, or (No. 1.) barilla water. 
The firſt time of preparing it upon a 
freſh flratum of ſtraw and pebbles, 60 
pounds of barilla ſhould be uſed for 
the above quantity of water; and in 


all the after operations of the fame 


kind, while the ſtraw remains unchan- 
ged. 50 pounds of barilla will ſerve the 
purpoſe. The weakeſt, or (No. 4.) 


barilla water, may be uſed with advan - 


tape inſtead of common water. 


8 Remove the filtrating tub to another 
large flat tub, and from the grounds 
of che firſt filtration, adding more wa- 


ter, draw off 40 gallons of (No. 2.) 


barilla water. 


D d Remore 
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Remove again the fltrating tub to 


a third large tub, and with freſh wa- 
| ter, ſtill from the ſame grounds, draw 


off 52 or 5.4 gallons of (No. 3 ) barilla 
water. 

And, laſtly, fill from the fame 
grounds, with freſh water, draw off 
100; 150, or 200 gallons (No, 4.) ba- 
rilla water; which, in all your ſubſe- 


quent operations, is to be- uſed inſtead 


of common water, 


a Care muſt be taken, eſpecially at che 
ſetting of a freſh tub with barilla, that 


if any of the liquor runs milky, it 
mult be poured back. into the tub, be- 


ing unfit for ule; and the grounds 


muſt be ſtirred well up with an iron 
Ladle before each ſucceſlive filtration. 


The 
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The ſame ſtraw will ſerve a good many 
years, taking away the pebbles after the 
firſt or ſecond ſeries of filtrations, and 
laying on a little freſh ſtraw, properly 
moiſtened, aboye the ole every new ſe. 
ries, 


; | 2. Preparatio of dung liquor, 


Mix four gallons of freſh ſheeps 
dung, gathered in a dry day, with 
| twenty gallons of water, or of (No. 4.) 
barilla water, working it well with the 
hands into a fluid ſtate ; let it ſettle for 
an hour or two, and then run- it thro? 
a fine ſieve. 


3. To prepare 66 pounds cotton yarn 
for the operations. 
p Fes” Let 
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Lt the bands of every hank be made 

of good thread, put on wide, and dis 
vide che whole into quantities, or little 
bundles, of a quarter of a pound each. 
Into each of theſe put a line of two 
feet long, properly tied, of ſoft, boiled 
pack thread, in ſuch a manner as to 
let the bundles hang ten or eleven 
inches below the dye ſticks. Divide 
the whole ſo as to form twelve larger 


bundles, twiſting the above pack threads 


together; taking care that the hanks 
in one dying be all of an equal length. 


Py w_ 


4. Firſt operation, or boiling the cotton. 


Take four gallons (No. 2.) barilla 
Water in a pail, and pour into it flowly, 
from a heighth, four and a half pounds 
common galipoli olive oil, mixing 

= them 


- ON DYING. 30 
them well together with the other hand; 
or with a ſtick. When properly mix⸗ 
ed, put this into a large dying copper; 
and mix other four and a half pounds 
of the ſame oil with other four gallons 
of (No. 2.) barilla water, and add them 
likewiſe to the copper. Then pour into 
the copper twenty-four. gallons (No. 1.) 
barilla water; aſter this twelve gallons 
of dung liquor; and, laſtly, forty« 
eight gallons of ſoſt water, or ok. 
(No. 3.) barilla water. 5 


The fire is now to be lighted under 
the copper, putting on the lid; and, 
when the mixture is about ſcalding hot, 
Gxteen- or: twenty callons-of the liquor- 
is taken out to make room for the cot. 
ton, which is now, to be put into the = 
boiler, one bundle at a time, linking; i 

Dd z Po = 
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he twiſted ſtrings of each ſucceſſivo 
bundle together, ſo as to form a kind of 
chain, to the laſt link of which a chord 
mult be tied, to prevent the ſtrings be- 
ing loſt during the boiling. The cot- 
ton is puſhed under the ſurface of the 
liquor with a dye ſtick; and, after 
turning it ſeveral times, ſeven or eight 
dye ſticks are put in, ſo as to keep the 
whole down; and, the lid being put 
on, the liquor is kept boiling as quick. 
as poſſible, ſo as not to run over, for 
five hours and a half at leaſt, adding 
gradually the reſerved W as the reſt 


bouls ak 


When taken out, each - diviſion is 
Son up to cool, with as much liquor 
as it can contain without dripping ; 
and, when cool, the whole is well 
15 4 wrung, 


— 
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wrung, to ſave a8 much liquor as po 
ble for uſe. in the after e. of 


15 


Such. is the firſt operation, which, 
to ſave the expence of oil, may, in pro- 
ceſſes. after, the firſt, be varied as fol- 
lows: 48 gallons of liquor remaining 
after the 4th and 8th operations; 3. 24 
gallons of (No. 1.) barilla water; 4 
gallons. of barilla liquor and oil ſaved: 
from the brightening operation; 12 
gallons of dung liquor; and 4 gallons 
of liquor left, from a firſt operation in 
a former proceſs, This is to be uſed. 
exactly in the ſame way we have al- 
ready directed; and its remains are to 
be preſerved for the laſt . 
en. 1175 


Ales 
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Aſter the cotton has been complete: 
ly wrung from either of theſe liquors, 
it muſt be exceedingly well waſhed in 

ſoft water; and thoroughly wrung; and 
then hung-pp to dry in the open-air; 
if the weather is good, or otherwiſe in 

a drying houſe, and afterwards com- 
ns a ſtove: | 
n 
. Second Hung or ee. _— tis 


Into Fo ne of (No. 2.) berila 
water, pour ſlowly, from a heighth, 33 
Ibs. galipon oil; when well mixed, put 
theſe into a taper tub, and add 6 gal- 
lons (No. 1.) barilla water, and 4 gal - 
lons of dung liquor; mix theſe well 
together, and ſoak the cotton in it, ſix 


er eight ſtrings at a time, for two or 
| three 


- 


1 
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three minutes; then wring the cotton 
very thoroughly, ſaving the liquor 
wrung out for the next operation, and 
let the cotton be well dried, firſt in the 

air, and after wards in the ſtove. 


6. Third operation, or ſecond green li. 
 Quer proceſs. | 

Three pounds and a half galipoli oil 
are mixed, as before, with 4 gallons. 
(No. 2.) barilla water; to this are ad- 
ded 4 gallons (No. 1.) barilla water, 
4 gallons dung liquor, and the remains 
of the green liquor uſed in the laſt 


operation; and the cotton is ſoaked, 
wrung, and dried, as before. 


7. Fourth operation, ar third green li. 
guar proceſs. | 


This 
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This is exactly the ſame as the 
laſt; only, that the oil is mixed with 
2 gallons (No. 2.) barilla water; to 
which are added 4 gallons (No. 1.) 
barilla water, 3 gallons dung liquor, 
and the remains of the former opera. 


1182 v 1 | 


tion. 


8. H 12 ; p or a. white pre- 
edi. , 


Three and'a half pounds of oil are 
mixed, as before, with three and 2 
quarter gallons (No. 2.) barilla water; 
and, when well mixed, three and a 
quarter gallons (No. 2.) barilla water, 

; and 4 gallons (No. 1.) barilla water, 
are added, omitting the dung liquor. 

The cotton is ſoaked, wrung, and dried, 


exattly as in the green proceſſes... _ 
9 Sixth 


mene Us 
9. Sixth operation, or ſecond white 
- Procyſe. 


Three and a half pounds of oil are 
mixed with 4 gallons (No. 2.) barilla 
water, as before; then 4 gallons (No. 1.) 
barilla water, and the remains of the 
former proceſs, are added; and the 
cotton is again ſoaked, wrung, and 
dried, as before. hg 


10. Seventh eperation, or laſt white. 
proceſs. | 

The ſame quantity of oil, 5 gallons 
(No. 2.) barilla water, 4 gallons (No. 
I.) barilla water, and the remains of 
the former proceſs, are mixed, as be- 
fore directed; and the cotton is again 
ſoaked, wrung, and dried as before. 
. The 


* 
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The remains from this proceſs are te- 
ove for. uſing in the 14th , 


1. Eighth geraten, or fue gre 


/s. 


Warm fifty-four gallons (No. 3.) 
Varilla water, tilt the hand can juſt be 
held in the liquor ; then put in the 
cotton, with its {trings chained to- 
gether, as directed in the boiling pro- 
ceſs ; Keep it down with dye ſticks; 
put on the cover of the copper, and 
let the whole ſoak for ten or twelve 
hours at leaſt, or for two or three days, 
i time permits. When taken out, 
wring it very well, and then waſh two 
or three times in the river very tho- 
roughly; wring again, and dry it tho- 
roughly as before. The liquor remain- 

| ing 


en DN 


ug of this proceſs, together with the 
remains of the green liquor of the 


fourth procels, is to be reſerved for 


the boiling operation of the nert pans 
rel of cotton. 


2. Ninth operation, or ff gong 
as 


About 24 gallons of water are put 


into a ſmall copper; and, when-nearly 
boiling, 16 lbs. powdered galls are 
added; or, if of the belt 'blue galls, 
Idmewhat leſs will ſerve. When the 
liquor is thoroughly boiling, remove 
the fire; and, when it is cold enough 
for the hands to bear it, put a paleful 
at one time into the wringing tub. ad. 
ding more as it is ſucked up by the 
cotton. In this liquor, as hot as it can 
155i E e be 


zw 


— 
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be uſed, waſh the cotton thoroughly; 


_ and: afterwards in the ſtove, In this 
proceſs a handful only, ar, about 13 Ib. 


of the cotton, is operated, upon at, one 


time. The remainder of the liquor is 


returned. into the copper ee 


operation. | nn 


* 3. Tenth operation, o rnd gli 


monk 189 4 iS # by fr 49 fy 15 oy. 


. © — 
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- The gall n being; again Heated 
upon the drugs, and allowed to ſettle, 


the cotton is waſhed, wrung, and dried 


2 before. In theſe two laſt proceſſes, 


che cotton is not to be waſhed in was 
ter, but the gall dye is leſt in to be 
fixed in the aluming proceſs. The re- 


mainder of the liquor is reſeryed for 


end 1 We -:+ 
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after proceſſes of the ſame kind, or for 
black dyes. A different ſet of drying 
| Poles muſt he uſed in this proceſs; as 
thoſe uſed for the proceſſes with oil 
would de apt to turn the dye black. 
N 76 Eleventh 110 or ff Pt 

© Thirty pounds of Roman alum are 
diſſolved in 16 gallons of water, con- 
ſtantly ſtirring the mixture, in a copper. 
The fire is to be withdrawn when the 
folution is hot enough to allow the 
Hand being held in it; and, when the 
alum is completely diſſolved, add, by 
little. and little at a time, fix gle 
15 o. mg barilla water. 


16 Half öf this ſolution; the cotton 
& to be ſoaked, wrung, and dried, and 
41420; Ee 2 the 
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the remaining ſolution carried back to 
the copper, for- uſe in the next pro- 


. 2 — 
7 — BR n oo ox” 2 
— — — 


5. Tuch proceſt, or ſegund ole; 
obs OY 


— — — 


— 


| 
| 


The remainder of the alum folution 

being warmed, as before, the cotton 

is a ſecond time ſoaked; wrung, and 

dried, firſt in the air, and then in the 

ſtove, After this, the cotton muſt be 

extremely well waſhed at the river two 

or three times, dried thoroughly in be 
| air, and by the ſtove, 


.. IEEE PCT” 
. , 


——— 
1 


Is — — Fu 2 * 


” 3 


1 16 9 — operation, or dying. 


_ Fill a proper ſized dying copper with 
water, to within fix inches of the top; 
into 
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into this put fourteen pounds of ſheeps 
blood, run through: a; ſieve, and ſtir 
them well together ; then: add twenty. 
four pounds beſt Smyrna, or twenty 
one. pounds beſt Cyprus madder; light- 
the dye is juſt hot enough to bear tha 
hand, put in the cotton; at firſt on- 
ly dipping into the liquor, and work- 
ing it up and down, and backwards 
and forwards, for near an hour; it is 
then ſunk entirely below the ſurface, 
and boiled for forty minutes, or three 
quarters. of an hour. Being now 


- - The MS. gives- a very minute account of” 
the. manner in which it is to be turned, ſoaks 
ed, Kc. in the dye, for the purpoſe of dying: 
the whole equally ; theſe being well under:. 
e the practical _ are here omitted}, 
Ec * eſpecially 


| 
| 
| 
. 


taken out and allowed to drain, it id 


— 1 ——— — by . = 
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* 


carried to the river, waſhed, rung. 


and dried, firſt in . 2 
ke . 


15 2 operation, . 


In four or five gallons of white li- 
quor, remaining after the ſeventh ope« 
ration, with the addition of four gal · 

lons (No. 2.) barilla water, the cotton 


is ſoaked thoroughly, then wrung, and 
dried in the air, and by the ſlove. Or 


this may be done with the following 
mixture; five gallons of white liquor 
remaining from the ſeventh operation, 

| four 


eſpecially as mere deſcription cannot poſſibly 
formanantilt, —T. 
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four gallons of the remaining green 
liquor from the fourth proceſs, and 
four gallons of the remainder from the 


eighth, or * proceſs. 


| 18. Fifteenth operation, for ——_ 
ing the colour, 


Pill a copper half full of folt water;. 
to which add twenty-eight or thirty 
gallons: of the remains from the fiſt; 


on boiling proceſs; the copper being of 


ſuch a fize as to be thereby filled with. 
in five or fix inches of the top. When 
near boiling, put in che cotton, having 
its firings linked together, in a chain, 
as formerly directed; and, when it is 
all under the ſurface, lay ſome damp 
coarſe linen round the edges of the 
Copper 3 put on the lid, and fecure it 


firmly. 
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firmly. About half à pound of the 
cotton is kept ſeparate from the relt; 
which is let down into the copper by 
a ſtring, through a ſmall hole in the 
lid ; which hole muſt eie be cloſe 
covered by a ſeparate lid 


Every hing being Wa dion 
ſed; the fire is raiſed, and the copper 
kept boiling for ſeven, nine, twelve, or 
fifteen hours, taking out the ſeparate 
half, pound occaſionally, to inſpe& its 
colour. The longer the boiling, the 
paler the colour. When the colour is 
brought to the defired ſhade, take it to 
the river and waſh it thoroughly; then 
dry it in the ſhade, and keep it in cloſe 
bags. The eier turns ane 7 
—__ 4719-5 t | 


* ; 
; 19. , 2 
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19. To heighten the colour Hill fare 
er. * AHer 

For each pound of cotton take two 
pounds of ſoap, and three gallons of 
water *, and boil the cotton in this for 
a-fyll hour, then rince it well in the 
river, and dry it thoroughly. | 
this, take one pound of alum, and 
three gallons of water, for each pound 
of cotton, and boil in this for an hour; 
then waſh thoroughly at the e and 
** ww * the air. 


20. To ſtiffen the cotton 


Mix one pound of flour with fix 

gallons of water, which will ſize thirty 

10 pounds 

g ® This * a much larger quantity of ſoay 
liquor than is neceſſary, —T. 
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pounds of cotton; ſoak it in this ſtarch 
milk warm; wring it very well, in the 
ſame way directed for the green and 
white operations, and n it ne as 
defore. 

+ '21s The French proceſs uſed at Preſie. 
The boiling, green liquor, white li- 
quor, and eighth operation, the ſame 
as above directed; galling once; alu- 
wing once, without barilla; dying the 
ſame as above; fourteenth operation 
the ſame; Renens with we and 


ws 


©. 
Dran. 12 EY. * « 
Sw © — — * w+S & 1 ; — „ 
wm * 


22. General obſervations. 


Grey cotton anſwers better than 
phite f for this operation, It is of the 
| utmaſk 


SN DT ING. 
utmoſt conſequence that the cotton be 
thoroughly waſhed, and completely 
dried, as above directed, after each 
proceſs, before beginning the next 
operation. It is likewiſe of great mo- 
ment that all the tubs, drying poles, 
dye ſticks, wringing pegs, and every 
thing uſed, be completely cleaned for 
_ each operation; or, rather, it were 
proper to have diſtinct ſets for the difs 
ferent proceſſes. Sheeps blood is the 
beſt, as bullocks blood is apt to make 
the colour too dark. The blood will 
keep ſome days, if ſtirred till cold. 
Cypreſs madder is the beſt, and Smyr- 
na next in goodneſs; keep the madder 
in the root, neither, too dry nor too 
damp; and only grind as much at a 
time as will ſerve for about three 


wecks. 
A p 
* 


By 
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| | : | 
| youidh of cotton 2 
? 


venty eight, before it was put inta the 
madder vat. Common gallipoli, or 
<oarſe olive oil, is the only kind fit 
i For this proceſs; lintſeed oil turns the 
_— roleur black. * 5 


23. . Etna pe of the fro 
_ - 


* 


Jo lbs. barilla, at L. 1410-6 pet ewt. 
And grinding - LF 014 7 
21 lbs. or 3 gallons oil, at C 
8 d. per lo. — © 14 0 
24 lbs. ſheeps dung . © 2 6 
16 lbs. gall nuts, at yd. 36 
| per 1b, w + 7, 7p 0 12 0 


„ „ * 


Carried forward I. S 
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3 


\ Brought forward L. 2 | 32} 


30 lbs. alum, at L. 1:14: 0 
per ct. - — 


107 lbs. Smyrna madder, 


at L. 2:7: 6 per cwi. 
14 Ibs. ſheeps bloed 
Carriage of materials from 
London, ſay yr 


Rent of work. houſe and 


utenſils «= - 
Carriage of the goods to 
dye-houſe, and back 
Wages +» «= - 


— — 


a. 


0 
0 


— 


L. 7 5 9 


In the dying proceſs, only 24 lbs. of 


wadder are ordered. —T. 
Ff 


Which, 
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Which, for 66 Ibs. of cotton, is 
nearly 2 8. 24 d. for each pound; or, 
if the overcharge of madder be de- 
ducted, the expence of the whole pro- 
ceſs amounts only, according to the | 
above account, to 18. 8 d. for each 
pound of cotton. | | 


. 

* 

4 
* 
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APPENDIX. + 


: — 


EXPLANATION OF TERMS. - 


* 


Ns TE AD of explaining the chemical 
terms uſed in Mr Berthollets Eſſay 
on Madder Dying, i in notes, as is done 
in. the Eflay on the New Methed of 
Bleaching, it is thought better to give 
an alphabetical liſt of ſuch as require 
explanation, with the correſpondent 
terms in the old chemical nomencla- 
ture, and a ſhort account of the nature 


af the ſubſtances. webs 
TEES: : Acetat. 
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Acetat—Any ſalt containing acetic 
acid united with an alkaline, earthy, or 
metallic bale. i 


Acetic acid—Radical vinegar. 


Acetite—Any ſalt containing acetous 
acid united with a baſe, 


Acetite of alumine—A neutral ſalt, in 


which the acetous acid is united with 
earth of alum. 


Acetite of copper—Verdegris. „The 
acetous acid united with oxyd of cope 
A per. . 


Acetous acid—Diſtilled vinegar. | 


Album 


e 28 
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Alzum grecum—A fanciful antiquated 
9 tert for the white excrement me dogs- 
which have fed upon bones. 


Aumine—Earth of alum; pure ar- 
gillaceous earth, argil, or arga. 


Ammoniac— The volatile alkali in its 
pure or cauſtic ſtate, called ſpirit of ſal. 
TO lire with nen lime. 


Bi Nen ſemi. methd; called® by: 
the. pewterers tin-g/aſ5. 


P” Aa 
* 


k 


-  Carbonat—Any of the alkaline, ears 
thy, or metallic haves, united with car 
bonic acid. 


| Carkonat of haxnefe—Mid oratrated! 
EF 3. magneſia z; 


— 


„„ arynypix 
magneſia; magneſia combined vith 8 
carbonic acid, 


$4. „ p ts 


united with em 95 


Carbornt of ſada— Mild or aerated 
mineral fixed alkali; ſoda or trona 
combined with carbonic acid. 


Coal. A ſemi- metal. 


Cobaltum ralena—The grey, or blue- 
| grey ore of cobalt, | 


Gaftric juice Properly ſignifies a pe- 
culiar liquor ſecreted in the ſtomach 
of animals, for the purpoſe of dig eſ. 
yon 7 but is uſed by "a Berthollet to 

denote 


— 
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 denate the digeſted food of animals, as 
of ſheep, impregnated with the proper 
ſecreted liquor, and contained in the. 
ſtomach and ſmall guts, 


Lixa—Potaſh or pure vegetable fixs 
ed alkali, . . 
Marganeſe—A-ſemi-metal, 


Muriat—Any neutral alt in which 
the muriatic acid is combined with an 
alkaline, earthy, or metallic baſe. 


Muriat of ammoniac—Sal ammoniac. 
Amona, or volatile alkali, combined 


with muriatic acid. 


| Muriat of alumine—Arga, alumine, or 
earth of alum, united to muriatic acid. 


k 


* KP ENDIX. 
'' Muriat of copper—Copper combined! 


with muriatic acid. 


„ 


8 ner 88 95 | 3 
Muriat, corroſive, of mercury Cor- 

toſive mercury ſublimate; mercury 
combined with muriatic acid. 


Muriat of ſoda Common or ſea 
ſalt; the muriatic acid united with ſo- 
; eg or dn mineral alkali. 


Muriatic aaid-Acid of 1 ſalt, or ſi 
rit of ſea ſalt. 5 


e ſalt compoſed of ni- 
tric acid united with a haſe. 


Nitrat of opper—Copper united with 
"ONT acid, 
: | 2A 


APPENDIX wag 
| Nitric acid—Acid, or ſpizit of nitre. 


- Nitric ſolution of ead—Lead diſſolved 


to ſaturation 1n nitrous acid, 


VMitro. muriat. Any ſalt compoſed of 
nitro-muriatic acid united with a baſg. 


2 Nttre- muriatic acid Aqua regia, a 


compound acid, conſiſting of nitrie and 
muriatic acids mixed together. 


Oxyd—A general term, denoting the 
ſtate of a metal which is combined 


with oxygen, or baſe of pure air; for · 
merly called calx, 


Oxyd of lead—Calx of lead; 
| þ 

Od, ſemivitrified, of lad—Lithargee 
k Oxy 
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0 I of lin—Calx of tin. 


TRE © Onygen—The baſe, or ſolid matter of 


- 


„ le, or pure W fix · 
b ed alkali. 


Serum — The watery | parts of the 
dlood, after the craſſamentum, or coa- 
gulable part, has been ſeparated, by 

ſtirring till cold. 


Soda — Fixed mineral alkali in its 
cauſtic or pure ſtate, otherwiſe called 
. 5 
Sulphat—Any neutral ſalt conſiſting. 
of ſulphuric acid, united with an alka- 
line, earthy, or metallic baſe. . - 
oy FEE Supbat 


8 - 
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Sulphat of iron Vitriol of iron, or 


green vitriol; iron united with ſulphu- 
ric acid. | 


Y 


* of manganeſe — Manganeſe | 


united with 90 acid. 


Sulpbat of- tin—Tin united with ſul- 
phuric acid. 


united with ſulphuric acid, 


þ 


31 
Sulphat of zinc—White vitriol; zine | 


Sulphuric acid—Acid of vitriol.; or ', 


Oil of vitriol. 


Turtarite— Any ſalt compoſed of tars 
tarous acid united with a baſe, 


_ Tartaritt 


42> 
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Tartarite acidilois Any tattarite in 
which the acid is in exceſs, but in 4 
certain degree of under-ſaturation, ca- 
pable of entering into feveral chemical 
compoſitions, as an acid, without be- 
ing decompoſe . 


Yartarite, acidulous, of potaſb— Cream 
of tartar: Potaſh, or lixa, ſupet-ſatura- 
ted with tartarous acid; or tartarous 
: * under. ſaturated with b. 


Zino A ſemi- metal, called Heiter by 
the braziers, 


INDEX, 


»% # 
* 
— 
* 
>> 


A 


Acids, different kinds of, xxx, &e; | 

Acid, oxygenated muriatic, its preparation, na 

ture, properties, &c. 41. How mixed with 

water, 58. Deſtroys vegetable colours, 64. 

How applied to bleaching, 68. May be ap- 
plied to other uſeful purpoſes in the arts, 158. 
Some properties of it by Mr Chaptal, 172. 

Ac Mes ie rn 
1820, 

Album Gem, its vie for flag. the colours 
in dying with madder, 265. 

AKAlkalies, xaxiii, 


Gg Alus 


- 


Black, his theory of latent heat, 62. 
- |» Bleaching, an account of the firſt attempts tor 


342 INDEX. 
Alam, its earth uſed for fixing the colour dyed 


by madder, 233, 234, 240. 
Apparatus for making the ee delerib- 


ed, 185. 
Aquafortis, a teſt of the true Turkith red, 219. 


Armenians, their method of Job Turkiſh red, 


293» . f 3 
Arſenic, a ſolution of it as a preparation liquor 


for-dying with madder, 232, 235. 


Aſtringents, their uſe as Preparatory to dying 


with madder, 232. 


— 
 Azot, what Xkix. . 
£ « 
J 2: > . Ke 
LE. 

T4 * 1 4 B — 


Bifrioth, its folution as 4 preparation "ris 


255. 


vw % 
20 


applying oxygenated muriatic acid, to the 


Purpoſe of, 68. Conſideration of it, 71. Mur. 
cellaneous 


ob; TER, * 77 | A 


. 


| INDEX. 4443 
* ceſſaneous remarks on it, 129. The advan- 


tages of it, 145. 


; Bail his projects for bleaching, 18. 


C 
Caloric, what, xxviii, 


| Carbonat, what, xxxiii. 
_ Chaptal Mr, his obſervations on the oxygenated 


muriatic acid, 172. 


Cloth, how prepared for bleaching, 107, 


Cobalt. its ſolution as a preparation liquor, 256. 


Cocheneal, uſed as a dye, 249. 


Colours, vegetable, deſtroyed by oxygenated 


muriatic acid, 64. Various obſervations can» 
cerning them, 182, 


Colours, various methods of fixing them, 268. 


&c. 


Copper, its ſolution as a preparation Now 


236. 


| Cotton, the means of dying i with matey 


* 


: 


. +4 


217. 
5 a 
Dying 'Turkiſh red, expences of, 328. 
8632 
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eee | 
Expences of dying Turkiſh red eſtimated, 3286. 


F 
Fennugrec, preparation liquor from it, 228. 
Gas, what, xxviii. . | 
— Oxygen, Xxix. 
E!!! a ot 
— aqueous, z:̃x. 
— carbonic, ib, Nan 
— muriatic, ib. | 
Glue, preparation liquor from it, 229. WIN 
Greaſe, ſerviceable in Grind wa colour of Ture 
Kiſh red, 297. teen 6109p 
Gren Mr, his experiments on the Turkiſh red, 
r eb 
Grigor Mr, his attempts for — with 
* muriatic acid, 77, tr nbd na 0. 
Gum Arabic, preparation liquor from it, 228. 
Heat latent, Dr Black's theory of, 63. I» 
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Iron, its ſotution as a preparation liquor, 257. 
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Javelle, lixivium, 134. 
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in the New Bleaching proceſs, 13. 

Light, its power to diſengage oxygen, and re- 
. ore it to an aeriform tate, 62. | 
Liquid acidulous, W employed in _— 

120. Its pr 121. 

Liquor, oxygenated muriatic acid, how pre- 
pared, 82. The proportion of its ingre- 
dients, 88. The method of conducting the 

proceſs, 94—98. Precautions during it, 

101, Ke. How applied to bleaching linen, 
107. Cotton, 125. Means of aſcertaining 
its ſtrength, 132. Price of it, 145. 

Liquors, ſeveral kinds of, ſach as increaſe the 
red colour dyed by madder, 227. ea 


tory to dybvg,. 254 
G 8 3 Lizivium, 
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Lixivium, uſed by the manufacturers at Javelle, 
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Ligari, a —— ſpecies of madder growing 
in the Levant, beſt for producing the Tur- 


kiſh red, 295. ng] 
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Madder, obſervations on it as a dye, 201. The 
properties of it, 206. The colours it gives 
- by watery infuſion, 207. Precipitate from 
the infuſion uſed as a paint, 209. The ſub- 
ſtances that produce the different precipi - 
tates from it, ib. Experiments on it by Mr 
Vogler, 217. A teſt for diſtinguiſhing be- 
tween true and falſe dyed Turkiſh reds, 219. 
Different ſubſtances united with its infuſion 
to increaſe the intenſity of the colours, 227. 
What ſpecies of it produces Turkiſh red, in 

the greateſt perfection, 295. NENT TY 
Manganele, oxy genates muriatic acid, 44.— 83. 
Matting, the method of preventing thread from 

it, 276 — 

Metals, folution of them 8 liquors, 
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Oil and greaſe, ſerviceable in fixing the co - 
| Jour of Turkiſh red, 294. 29. 
Oxyd, what, xxxv+ a 
Orxgen, what, zzvii 
—— gas, xi. Mey' be Arens, tice 
the muriatic acid by light, 62. 
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Pallas, his account of the preparation of cotton. 


by the Armenians, in their proceſs for dying, 
Tur kiſh red, 293. 


Potaſh, its uſe in dying with madder, 239 
Precipitate, various kinds of, from the infuſion 
- of madder, 209, 
Preparation, liquors, for dying with madder, 
218, 254. 
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Salt, common, improves the fixity of colours, 
268. . | 


ow 28_ QTNDEK 
beer 


Oh 
* 


ration liquors, 254. 
Scheele, his method of making muriatic acid; 43. 


Aying with madder, 265. e fl 
Silk, made yellow by the nitric neidy 185. 0 
Soap, a teſt of the Turkiſh red, 296. 

Starch, preparation liquor from it, 228. 


Sublimate, ſolution of it, as a preparation liquos 


for dying with madder, 332, 236. 
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Tartar, its action on W 243. 
Terms explained, xxviii, 331. 


Thread, the means of dying it with madiſer; 
217. Means of nen its 7 when 


dying, 273. 


Tin, a ſolution of it, as a preparation s ſor 


dying with madder, 232, 237. 


Turkiſh red, dyed with madder, 220. The. 


ſpecies of madder which produces it in the 


greateſt perfection, 295. What ſubſtances - 


diſcharge it, 297. An account of the pro- 
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Urine, its uſe for fixing the colours in dying 
with madder, 265. 
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Vinegar, its action on colours, 243. 
Vogler, his experiments on madder, 217. 


Watt Mr, his apparatus for Taking muriatie 


acid, 84. His obſervation on the beſt Ze- 
land madder, 206. 

Welter Mr, his apparatus for making mnriatic 

acid, 85, His obſervations on the Turkiſh 
red, 276. 

Wentzel, his obſervations on certain facts re- 
ſpeRing dying with madder, 235. 
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ESSAT ON BLEACHING, 


Chymie has come to hand; as it con- 
tains ſome additional remarks on the 
new bleaching proceſs by Mr Berthol. 
let, they are added by the tranſlator, ta 


fulfill his promiſe in the preface, of 
giving the earlieſt intelligence of every 


information he may receive that is con- 
nected with the ſubject. 


* 
1 


INCE this edition was printed, the 
ſixth volume of the Annales' de 
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1. Mr Welter alledges that it is of 

great conſequence to finiſh the new 
bleaching proceſs, by ſpreading the li- 
nen yarn, thread, or cloth, for three 
or four days on a field, watering 
them frequently; and, laſtly, to waſh 
them thoroughly in ſoft water, 

thinks this indiſpenſibly neceſſary for 
removing a flight yellowiſh tinge, 
which the goods would otherwiſe re- 
tain; but he adds, that this is not ne- 
ceſſary with cotton goods. 


He 


Mx Berthollet obſerves, that other 
perſons have bleached the ſame goods, 
to the entire ſatisfaction of the traders, 
without uſing the above additional pro- 
ceſs; and that, from repeated expe- 
rience, he is convinced flaxen goods 
may be brought to the moſt pe 


rfect 
ſtate 


1 6 

ſtate of whiteneſs by means of the new 
bleaching proceſs, without expoſure to 
the air. He adds, however, that when 
the goods happen to be compreſled in 
particular parts, during the immer- 
ſions in the oxygenated liquor, which 
is very difficultly prevented, theſe are 
apt to retain a yellowneſs which will 
ſometimes require repeated oxygena- 
tions and alkaline leys to remove. 
[Theſe additional immerſions both add 
to the expence of the proceſs and tend 
to weaken the ſtuffs; he therefore re- 
commends Mr Welters plan to be fol. 
lowed in ſuch circumſtances only, as it 
will remove the. yellowneſs with little 
trouble, delay, or expence, and re- 
quires a very ſmall bleaching green. 
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22. Mr Decroiſille writes to Mr Ber-. 


chollet, that he has been miſinformed 
as to the derile&ion of the new hleach- 
ing eſtabliſhment at Rouen, which is, 
on the contrary, in a very proſperous 
ſtate. The new manufactory bleaches 
all kinds of cotton goods, the finer 


flaxen ſtulfs, and threads and ſtockings 


nearly at the ſame price with the com- 
mon bleachers. The white it produ- 
ces is more perfect than that of the 
beſt Engliſh bleaching. Cotton y_ 
bleached by-the new proceſs, takes on 

the Turkiſh red dye to much greater 
advantage than when bleached by the 


ordinary method, and near a third 


part of the labour and expence of the 


dying proceſs is ſaved by a. judicious 


employment of the oxygenated liquor, 
in certain parts of the proceſs, in con- 
CUTITENCE. 


1 3 J. 


currence with the other ingredients; 
leſs oil is neceſſary. in the previous 
ſteps, and a much finer colour is pro- 
duced. 


According to Mr Deeroiſille, the 

diſcovery of the uſe of the oxygenated 
liquor for bleaching will be of infinite 
conſequence to the city of Rouen; for, 
beſides the excellent white which it 
produces on new goods, many of the. 
merchants find it greatly to their ad- 
vantage to employ his eſtabliſhment fon 
diſcharging the colours from unſaleable 
dyed and printed goods; none of theſe 
colours can withſtand its action, and 
the goods are rendered as white as if 
they had never been either dyed or 


2 printed, without the ſmalleſt injury to 


their texture, | 


(Ee) 

3. Mr Decroifille adds, that in his 
opinion he has greatly improved Mr 
Berthollet's proceſs. He uſes very 
large diſtilling matraſſes, capable of 
| containing ſixty pounds of ſulphuric 
acid, with a proportional quantity of 
the other ingredients; has given up 
the uſe of wood, both in the conſtruc- 
tion of the troughs in- which the goods 
are ſubmitted to the action of the ox- - 
ygenated liquor, and of the pneuma» 
tic caſk or receiver, in which the wa · 
ter is impregnated with the oxygenat-. 
ed muriatic acid gas; but he does not 
inform us what theſe are compoſed of, 
nor the principle on which the receiv- 
er is made, which is entirely different 
from that uſed by Mr Berthollet. 


. 
Mr Berthollet remarks, that this ſab» 
ſtitution of a ſubſtance on which the 


oxygenated liquor cannot act, inſtead 
of wood, for the conſtruction of the 
receiver and troughs, muſt prove of 
great importance, as both the loſs of 
the liquor, which formerly acted on the 
wooden veſſels, and the expence of re- 
pairing and replacing theſe veſſels, 
when injured, is thereby avoide. 


4. In the former publication Mr 
Berthollet deſires the goods to be 
plunged into cold water, when taken 
from the acidulous liquid or ſour; but, 
from farther experience, he now finds. 
this precaution inſufficient, and re- 
commends the uſe of a weak alkaline 
ley, moderately warm, in which the 
goods muſt be ſteeped for a few mi- 
nutes. 145 | 


5. He 


(8) 
3. He remarks that, before the 
newly prepared oxygenated liquor is 
run from the receiver or pneumatic. 
taſk into the troughs for immediate 
uſe, it is neceſſary to mix it thoroughly 
by a briſk ule. of the agitator, as other- 
wiſe the ſtrongeſt impregnated liquor, 
which lies at the bottom, would run 
out firſt, and might injure the goods, 
by its. too great action. | 


When the liquor is required as 
ſtrong as poſſible, this agitation may be 
diſpenſed: with, and a half or two thirds 
of the liquor, being the loweſt and moſt 
fully ſaturated, may be firſt run off. This 
muſt afterwards be reduced to a pro- 
per ſtrength by the addition of water, 
as directed in the Eſſay; and the weak- 

er liquor remaining in the receiver 
| may 


. 


may be uſed in the ſubſequent impreg- 
nating proceſs, with the addition of 
water to fill the receiver. | 


6. As he underſtands 'that ſeveral 
_ perſons have undertaken the manage- 
ment of the new bleaching proceſs, 
. who have no adequate chemical knows 
ledge, and without paying any atten» 
tion to the particular qualities of the 
goods they were to bleach, and that, 
owing to theſe circumſtances, they els 
ther failed of ſucceſs altogether, or the 
proceſs became too expenſive, ſo as in 
both caſes to throw unmerited diſcre« 
dit on the diſcovery, when the fault was 
really in themſelves ; he recommends, 
that, though the new bleaching pro- 
cels be extremely ſimple and eaſy in 
its application, it ſhould never be at- 

| tempted 
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WB? 
tempted without the aſſiſtance of a per- 


fon familiarly converſant in chemical 


operations, to direct its firſt trials, and 
to give proper inſtructions for carrying 


on the different ſteps of the proceſs, 


7. He inſiſts very ſtrongly, that a 
proper diminution of the expence of 


the new proceſs, or even an equaliza- 


tion of its coſt with that of the com- 
mon method, except for cottons, and 
the finer flaxen goods, cannot be ex- 
pected without the employment of an 
economical proceſs for extracting the 


ſoda from the reſidua of diſtillation. 
Without this, to aſſiſt in defraying the 


charges, it is in vain to attempt eſta. 
bliſhmenrs for bleaching coarſe linen» 
goods, unleſs where the celerity of ex- 
ecution, the reagdineſs of application 


in 


„ 
in all places, and at all ſeaſons, and : 
the diminution,of capital neceſſary for 
carrying on buſineſs, are ſufficient to 
counterbalance the exceſs of expence. 


It is impoſſible to eſtabliſh any accu. 
rate data from which, @ priori, to 'af- 
certain theſe circumſtances; but he 
recommends to fuch as are intereſted 
to begin by repeated trials on a ſmaller 
ſcale, by means of which the neceſſary 
calculations reſpecting the comparative 
advantages of the two methods may be 
made, In theſe trials, and conſequent 
calculation, it is neceſſary not to be 
deceived by too great hopes of the pro- 
ceſs proving leſs expenſive, in propor- 
tion, on the great ſcale, than in the 
ſmaller trials; while, on the contrary, 
the manufacturer ſhould not be diſcou- 


raged 


(129 
raged by the failure of his firſt eſſays, 
as, from want of expertneſs, and many 
other circumſtances, which experience 

will amend, conſiderable loſs of liquor 
and of ingredients will occur at firſt, 
which may afterwards be.avoided. He 
jt would therefore adviſe: to repeat theſe 
| | etſſays pretty frequently, both before 
1 aſcertaining the comparative advanta« 
5 ges of the two methods, and before 
proceeding to execute the proceſs on a 
large ſcale, as in this way the data will 

be more perfect, and the operator, at a 

_ ſmall expence, will acquire proper ex» 
rtneſs for condugins the proceſs, 
e - imlenm 


7 
I 


